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ARTIST NAME NICHOLAS: ‘NICHOLAS’
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FIG. 19

521105 CREATE COMBINATION OF ADDITIONALLY
RECOGNIZED VOCABULARY STORED IN
ADDITIONALLY RECOGNIZED VOCABULARY
STORING UNIT

S2115 DELETE COMBINATION OF ADDITIONALLY
RECOGNIZED VOCABULARY IN WHICH
THE NUMBER OF RECORD TO BE SEARCHED

S 0 FROM COMBINATION
52120 -
S COMBINATION ONE OR MORE?
YES
52130 PRODUCE COMBINATION RECOGNIZING

VOCABULARY USING TEMPLATE ACCORDING
TO ATTRIBUTE CONFIGURING COMBINATION OF
ADDITIONALLY RECOGNIZED VOCABULARIES

52140

ADD COMBINATION RECOGNIZING
VOCABULARY TO ADDITIONALLY RECOGNIZED
VOCABULARY ATTRIBUTE OF RECORD TO
BE SEARCHED AMONG NAME DATABASE

52150 ADD COMBINATION RECOGNIZING
VOCABULARY TO LANGUAGE MODEL

END
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1
INFORMATION RETRIEVING APPARATUS

TECHNICAL FIELD

The present invention relates to an information retrieving,
apparatus, an information retrieving method, and anavigation
system, and more particularly, to an information retrieving
apparatus, an information retrieving method, and anavigation
system that customize a voice recognized dictionary using a
text query.

BACKGROUND ART

To extract user desired data from a database, known 1s an
information retrieving apparatus that enables a user to input a
tew of characters constituting a target name, provides the user
with data matching the input characters, and enables the user
to selectively designate the provided data. Further, a method
in which a user speaks a corresponding name through a voice
input and data 1s retrieved using the result of the voice recog-
nition 1s known.

A representative information retrieving apparatus includes
a task of setting a destination in a car navigation system,
search of music in an audio system, and the like.

The car navigation system uses an information search
interface as above to retrieve facility names present cross the
country and to set a destination. In this information search,
first, a user inputs a portion of a facility name via a touch panel
or a remote controller 1n a car navigation system. Next, by
pressing a search button, a list of facilities including a char-
acter string input by the user 1s displayed. By selecting a
facility name from the list of facilities, a destination may be
set. Further, the user may set the destination by vocally speak-
ing a facility name.

An input via the touch panel or the remote controller has a
merit capable of performing search by partially imnputting a
known name without a need to mnput the whole name. How-
ever, an operation of pressing a button and the like needs to be
performed a plurality number of times and thus, the operation
takes a long time. Meanwhile, an input using a voice recog-
nizing function has a merit capable of performing the input
within a short period of time since the input 1s over once the
user speaks a name. However, since a recognition rate of the
voice recognition 1s not 100%, a recognition error occurs and
thus, the operation may need to be performed again. Further,
in the voice recognition of the car navigation system, 1t 1s
normal to maintain the number of perceivable vocabularies to
be small 1n order to increase a recognition rate and to decrease
a processing time during voice recogmition of the car naviga-
tion system. Therefore, generally, 1t 1s possible to receive only
a formal name of a facility and the number of recervable
tacilities 1s limited. Therefore, even though the user speaks a
name that naturally comes up to the user, the car navigation
system does not recognize the name and thus, there 1s an 1ssue
in that the user cannot input a desired destination. This 1ssue
1s generally referred to as a vocabulary excluding speech.

To solve the above 1ssue, a function enabling the user to
register a voice recognized vocabulary with respect to a pre-
determined facility 1s known (hereinafter, referred to as a
voice recognized vocabulary registering function). In this
function, the user nitially selects a desired facility according
to a method such as inputting a name, an address, and the like,
via a touch panel or a remote controller. Next, the user inputs
a vocabulary to be used for voice recognition with respect to
the selected facility. As the mput method, an input of a Kana
character via the touch panel or the remote controller or an
input method using voice 1s known. For example, the user
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2

selects a home address of Mr. Suzuki that 1s a {friend of the
user and 1n this state, sets “Suzukisanchi1” using “Yomigana™.
Accordingly, by later speaking “Suzukisanchi” as the voice
input, the user may execute a predetermined operation of the
car navigation system such as setting of a destination to the

home of Mr. Suzukai.

Further, Patent Literature 1 discloses a technology of cre-
ating a substitute vocabulary by applying a word substitution
rule with respect to a formal facility name, and registering the
created substitute vocabulary to a voice recognized dictio-
nary, thereby recognizing a corresponding name even though
a user speaks a vocabulary that does not correspond to a
formal name.

CITATION LIST
Patent iterature

Patent Literature 1: JP-A No. 2004-133003

SUMMARY OF INVENTION
Technical Problem

In a voice recognized vocabulary registering function
installed 1n a navigation system, a user had to clearly call the
above function. That 1s, to employ the voice recognized
vocabulary registering function, the user had to select a cor-
responding facility and then register “Yomigana™ thereof via
a touch panel and the like. Therefore, there was an 1ssue in that
it takes time to use the voice recognizing function.

The technology disclosed in Patent Literature 1 does not
consider an aspect of reflecting knowledge of each individual
user 1n the word substitution rule for adding a voice recog-
nized dictionary. Therefore, there was an 1ssue such as that a
vocabulary which the user 1s aware of 1s not necessarily
registered to the voice recognized dictionary, or that a
vocabulary which the user 1s unaware of 1s registered to the
voice recognized dictionary.

It 1s an object of the present invention to provide an infor-
mation retrieving apparatus, an information retrieving
method, and a navigation system using the same that may be
readily used by a user when performing search using a voice
input.

Solution to Problem

A representative example of the present invention 1s given
as follows. That 1s, an information retrieving apparatus of the
present invention includes: a name database that registers at
least one record as a unit, each ot the record contains at least
one attribute to be retrieved and a value associated with the
attribute, wherein the value 1s content about each of the
attribute; an operation mnput unit that receives an operation
input of a user; a voice input unit that receives a voice input of
the user; a voice recognizing unit that recognizes voice
obtained from the voice input unit as a character string; a
sound model storing unit that stores sound data referred to by
the voice recognizing unit; a language model storing unit that
stores, as a language model, a vocabulary recognized by the
voice recognizing unit and a connection rule of the corre-
sponding vocabulary; a retrieving unit that retrieves the value
of the attribute included in the name database using an mput
character string input from the operation mmput unit or the
voice recognizing unit, and creates, as a candidate, the record
in which the input character string 1s included 1n the value; an
output unit that outputs, as the search result, the candidate of
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the record created by the retrieving unit; a selecting means
that selects the output candidate of the record; and a recog-
nized vocabulary producing unit that receives a selection
result of the record by the selecting means, and produces a
new additionally recogmized vocabulary that 1s a voice rec-
ognmized vocabulary to be added to the language model. The
recognized vocabulary producing unit may record, in the
name database or the language model, a corresponding rela-
tionship between the additionally recogmized vocabulary cor-
responding to the iput character string and the selected
record.

Advantageous Effects of Invention

According to the present invention, 1t 1s possible to process
a character string (search query) for information search, gen-
crally used by a user, to be easily spoken by the user and to
register the character string as a voice recognized vocabulary.
Therefore, 1t 1s possible to decrease the inconvenience of the
user with respect to use of a voice recognizing function, and
to 1mprove usage convenience ol an mnformation retrieving,
apparatus. Further, a search query used by the user i1s used as
the voice recognized vocabulary and thus, a vocabulary
which the user 1s aware of may be used as the voice recog-
nized vocabulary. Accordingly, a frequency of a vocabulary
excluding speech may decrease. Even 1n this aspect, it 1s
possible to improve usage convenience.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a functional block diagram of an information
retrieving apparatus according to a first embodiment of the
present invention.

FIG. 2A 1s an example of a table showing details of infor-
mation received 1n a database according to the first embodi-
ment.

FIG. 2B 1s an example of a table showing details of infor-
mation received 1n a database that 1s a modification example
of the first embodiment.

FIG. 3A 1s an example of words received 1n a dictionary of
a language model according to the first embodiment.

FIG. 3B i1s a diagram 1illustrating a connection rule of a
recognizable word 1n the language model of FIG. 3A.

FIG. 3C 1s an example of words recetved 1n a dictionary of
a language model that 1s a modification example of the first
embodiment.

FI1G. 4 1s a diagram illustrating an example of a touch panel
and a screen display of the touch panel according to the first
embodiment.

FIG. § 1s a diagram 1llustrating an example of a display
changed screen due to an input operation of a user.

FIG. 6 1s a flowchart 1llustrating a processing order of a
recognized vocabulary producing unit according to the first
embodiment.

FIG. 7A 1s an example of a table showing importance of a
morpheme according to a second embodiment of the present
invention.

FIG. 7B 1s another example of a table showing importance
of a morpheme according to the second embodiment.

FIG. 8 1s a flowchart 1llustrating a processing order of a
recognized vocabulary producing unit according to the sec-
ond embodiment of the present mnvention.

FIG. 9A 1s an example of importance calculated for com-
bination of morphemes according to the second embodiment.

FIG. 9B 1s a diagram 1llustrating an example of a display
changed screen due to an input operation of a user according
to the second embodiment.
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FIG. 9C 1s an example of a table showing importance
calculated for combination of morphemes according to the
second embodiment.

FIG. 10A 1s a tlowchart illustrating a processing order
according to the second embodiment.

FIG. 10B 1s an example of a table showing importance
calculated for combination of morphemes according to the
second embodiment.

FIG. 11 1s a functional block diagram of an information
retrieving apparatus according to a third embodiment of the
present 1nvention.

FIG. 12 1s a flowchart illustrating a processing order of a
recognized vocabulary producing unit and a vocabulary type
determining unit according to the third embodiment.

FIG. 13 A 1s a diagram 1llustrating an example of a vocabu-
lary determining table showing a morpheme belonging to a
predetermined attribute according to the third embodiment.

FIG. 13B 1s a diagram 1illustrating an example of a table
storing a relationship between a subcategory ID number and
an ID number of a facility corresponding thereto according to
the third embodiment.

FIG. 14 1s a diagram 1llustrating an example of a name
database for music search according to a fourth embodiment
of the present invention.

FIG. 15 1s an example of a screen display according to the
fourth embodiment.

FIG. 16 1s a flowchart illustrating a processing order of a
recognized vocabulary reproducing unit and a vocabulary
type determining unit according to the fourth embodiment.

FIG. 17 1s a diagram 1llustrating details of a dictionary
received 1n a language model according to the fourth embodi-
ment.

FIG. 18 1s a diagram 1illustrating an example of a table
stored 1n an additionally recognized vocabulary storing unit
according to the fourth embodiment.

FIG. 19 1s a flowchart illustrating a processing order of a
recognized vocabulary producing unit according to the fourth
embodiment.

DESCRIPTION OF EMBODIMENTS

Hereinatter, embodiments of the present invention will be
described with reference to the accompanying drawings.

First Embodiment

An information retrieving apparatus according to a first
embodiment of the present invention will be described with
reference to FIGS. 1 through 6. FI1G. 1 illustrates a functional
block of the information retrieving apparatus according to the
first embodiment of the present invention.

In the present embodiment, information search for retriev-
ing a facility of a shop and the like 1n a car navigation system
will be described as an example. An information retrieving,
apparatus 100 has various operation processing functions or
image processing functions that are realized by a central
processing unit (CPU), a memory, software, and the like.
When a configuration of the information retrieving apparatus
100 1s divided into functional blocks, the information retriev-
ing apparatus 100 includes, as an mput unit, an operation
input unit 110 for receiving an operation input of a user and a
voice 1nput unit 120 for receiving a voice mput of the user.
The operation mnput unit 110 receives an operation input such
as a touch panel operation, a remote controller operation, a
dial operation, and the like among inputs of the user. Further,
the information retrieving apparatus 100 further includes a
voice recognizing unit 130 for recogmzing voice obtained
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from the voice input unit as a character string, a sound model
storing unit 140 for storing sound data referred by the voice
recognizing unit, a language model storing unit 150 for stor-
ing a vocabulary recognized by the voice recognizing unit and
a connection rule of the vocabulary, a retrieving unit 160, a
name database 170, an output umt 180 for providing the user
with candidates of a record retrieved by the retrieving unit, a
selecting means (not shown) enabling the user to select a
predetermined candidate from the provided candidates of the
record, and a recognized vocabulary producing unit 190. In
addition, a configuration of each constituent eclement
included 1n the mnformation retrieving apparatus 100 1s only
an example. Therefore, constituent elements may be 1nte-
grated with each other, or may be further divided based on a
form such as software and the like. For example, the selecting
means may be configured as a portion of each function of the
operation input unit 110 or the voice mput unit 120. More-
over, the sound model storing unit 140, the language model
storing unit 150, and the name database 170 are configured as
a common memory apparatus.

The name database 170 1s a database that registers at least
one record as a unit containing at least one attribute to be
retrieved and a value associated with the attribute. The value
1s content about the associated attribute. The retrieving unit
160 retrieves the value of the single attribute or values of
plural attributes, included in the name database 170, using an
input character string input by the user, and thereby creates, as
a candidate, the record 1n which the input character string 1s
included 1n the value. The recognized vocabulary producing
unit 190 produces an additionally recognized vocabulary that
1s a voice recognized vocabulary to be newly added to the
language model storing unit 150, based on an output of the
retrieving unit 160. Through this, the information retrieving,
apparatus 100 of the present embodiment registers, as the
voice recognized vocabulary, the character string input by the
user for search, that 1s, a search query, and enables the regis-
tered voice recognized vocabulary to be used for search.
Further, the information retrieving apparatus 100 edits the
search query based on morpheme information or information
of a different database and provides a voice recognized
vocabulary that the user may easily speak 1n the case of voice
input. In addition, 1n the following embodiment, an example
in which the user performs voice input 1n English will be
described. Hereinatter, a configuration and a function of each
constituent element will be described 1n detal.

[Description of Name Database: 1]

The name database 170 1s a database that accumulates data
retrievable by the information retrieving apparatus. In the
present embodiment, it 1s described that information about a
facility of a car navigation system 1s recerved.

FI1G. 2 A 1llustrates a configuration example of a table of the
name database 170. Further, in the present invention, a unit of
cach data 1s referred to as a record.

The name database 170 stores facility names (names)
throughout the whole country (country or region using car
navigation system) registered to the car navigation system.
Information about plural attributes 1s assigned to a single
record. Further, information stored in each attribute 1s
referred to as a value.

A name 210 indicates each facility name.

Reading 220 assigns “Yomigana” to each facility. Further,
reading of a facility name 1s separated using a symbol /.
Each separated part 1s referred to as a morpheme. In addition,
a word class describing a corresponding property 1s provided
based on each morpheme. A method of performing the mor-
pheme separation will be described below.
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| Morpheme Interpretation Method]

Here, a morpheme separation method will be described.

[ Type of Word Class]

A morpheme 1s a single vocabulary unit defined by a natu-
ral language. However, 1n the present embodiment, the mor-
pheme 1s defined as a unit 1n which a facility name 1s sepa-
rated at a separation convement location. Further, 1n the case
of a language 1n which each word 1s separated and thereby 1s
indicated, such as English, a word separation location may be
used as a separation location of the morpheme. The mor-
pheme may be separated based on a separation location of a
compound noun within a word or alocation where use occurs,
as well as the word separation location.

Definition of the morpheme 1s different for each language.
Separation of a facility name will be described with reference
to the present embodiment. As a morpheme system for the
above operation, a meaning category when separating a facil-
ity name, which 1s disclosed in the known document (Iwase
Shigehito: Method of interpreting a company name using
natural language processing, electronic information technol-
ogy academy paper, vol. J 82-DII, no. 8, pp. 1305-1314,
1999) may be used as a unit of the morpheme. By referring to
the paper by “Iwase”, the present embodiment of the present
specification considers three types, “specific name”, “place
name”, and “category of business™ as word classes. Further,
“others™ that do not belong to any of the above three types will
be described.

Further, even though an embodiment relating to music
search will be described, a method of employing an existing,
word class system of a language corresponding to a country or
a region using the music search may be applied to a music
title. In addition, a method of separating a name based on a
unit such as a “first name” and a “second name” and consid-
ering each as a morpheme may be applied to names of a lyric
writer, a composer, and an artist.

| Separation Method

Various methods may be employed as the morpheme sepa-
ration method.

As the first method, 1t 1s possible to perform a configuration
ol assigning a morpheme separation location of each name
and a word class of each morpheme 1n the name database
from the beginning.

As the second method, it 1s possible to dynamically per-
form morpheme separation processing. For example, as a
morpheme 1nterpretation method, 1t 1s possible to separate the
facility name based on a morpheme unit by having a relation-
ship between each morpheme and a word class as a dictionary
and by employing a method such as a maximum length
matching method, a separation number mimmizing method,
and an access cost minimizing method.

[Use of Dictionary for Voice Mixing]

Further, 1t 1s possible to perform morpheme separation
using nformation about a dictionary for voice mixing. The
car navigation system includes information about reading of
cach name 1n order to read out the facility name, the music
title, or other information using voice guidance. In addition,
accent information, rhythm information, and morpheme
separation information required for natural reading 1s
assigned for each reading. The information may be used as a
morpheme separation unit of the present invention

| Description of Name Database: 2]

The name database 170 will be further described by refer-
ring again to FI1G. 2A.

A main category 230 stores a category belonged by each
tacility.

A subcategory 235 stores a further detailed category than
the main category 230 belonged by each facility. For example,
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the subcategory 235 stores a line name with respect to a
railroad station and stores a name of a chain or an adminis-
tration headquarter belonged by each facility with respect to
a supermarket.

An address 240 stores an address of each facility.

An additionally recognized vocabulary 250 registers a
voice recognized vocabulary 1n order to designate each facil-
ity. This registration method will be described below.

Further, even though not illustrated 1n FIG. 2A, attributes
such as latitude, longitude, and a map code generally used 1n
the car navigation system are also stored 1in the name database
170.

|Description of Configuration]

A configuration of the information retrieving apparatus
100 will be described by reterring again to FIG. 1.

The operation mput unit 110 receives an input of a manual
operation such as a touch panel, a remote controller, a dial,
and the like, among user mputs.

The voice mput unit 120 receives an mput by voice of the
user. Specifically, the voice mput unit 120 converts, to a
digital signal, voice spoken by the user input via a micro-
phone.

The voice recognizing unit 130 recognizes the voice from
the converted digital signal of voice and converts the recog-
nized voice to a character string. Here, the voice recognizing,
unit 130 1mtially converts voice data spoken by the user to a
predetermined vector column. The predetermined vector col-
umn 1ndicates a feature amount of each time of voice as a
multidimensional vector amount, and arranges the feature
amount on time series. For example, voice data of each time
that 1s converted to the multidimensional vector amount
called a Mel frequency cepstrum coetlicient (MFCC) param-
cter and 1s arranged on time series 1s used.

The sound model storing unit 140 stores a model corre-
sponding to each phoneme. As an expression form of the
model, a hidden Markov model (HMM) that defines each
phoneme as three states may be used.

The language model storing unit 150 stores a word to be
recognized by the voice recognizing unit and a connection
rule of each word.

|Language Model]

Details of the language model storing unit 150 will be
described with reference to FIGS. 3A and 3B.

Here, the language model 1s provided to be capable of
recognizing the reading 220 of each facility in the name
database 170.

FI1G. 3 A illustrates a dictionary 300 1n which a word that 1s
a unit to be recognized 1n the language model 1s registered.
Here, the reading 220 of each facility in the name database
170 1s registered as a word.

Information about a single word 1s configured by two
attributes including a word label 310 and a phoneme string
320.

The word label 310 stores character string information that
1s output as the voice recognition result.

The phoneme string 320 stores a phonetic symbol corre-
sponding to a reading method of each word. Correspondence
between a phonetic symbol and an actual phoneme 1n the
dictionary 300 of FIG. 3A follows a format by the “Japanese
Dictation Basic Software” developed through the project of
the Information-Technology Programming Agency (IPA) of
Japan, which 1s disclosed 1n the following documents.

Shikano, Ito, Kawahara, Takeda, Yamamoto: “Voice Rec-

ogmzing System”, page 133 of Ohmsha (2001).

Shikano, Takeda, Kawahara, Ito, Yamada, Ito, Utsuro,
Kobayashi, Sagayama, Minematsu, Yamamoto: “Develop-
ment of Basic Japanese Dictation Software”, 19 IPA technol-
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ogy presentation paper (2000) (http://www.ipa.go.jp/

SYMPO/sympo2000/pdli/iipal9_1_31_ 1, pdi).

Further, as a phonetic symbol corresponding to a language
excluding Japanese, for example, an extended SAM phonetic
alphabet (X-SAMPA) may be used.

FIG. 3B 1s a diagram 1llustrating a connection rule 360 of a
recognizable word 1n the language model.

All of the paths from symbol “start” to “end” indicate to be
recognizable. Here, an example of a finite state grammar
capable of recognizing each word registered to a dictionary 1s
shown. Grammar paths 343 and 355 corresponding to words
340 and 350 that are added to the dictionary 300 of FIG. 3A
are added to the connection rule 360 of FIG. 3B. This aspect
will be described 1n detail below.

Further, as shown as a modification example 1n FIG. 3C,
the dictionary 300 of the language model storing unit 150 may
include a corresponding ID number 330 as the third attribute.
An ID number 205 of the name database corresponding to
cach word 1s registered to the corresponding ID number 330.
The dictionary 300 of FIG. 3C 1s combined with the table 170
of FIG. 2B and thereby used. The use method will be
described below as a modification example of the first
embodiment.

| Voice Recognizing Unit]

The voice recognizing unit 130 compares a feature vector
column of mput voice with a phonetic system of a recogniz-
able word string stored 1in the language model, and thereby
calculates sores indicating a matching level therebetween.

The voice recognizing unit 130 outputs a character string of
a word label of a word string having the highest scores.

Here, the voice recognizing unit 130 may output only the
word string having the highest scores, and may further output
plural word strings whose scores are in upper rankings.

Further, the voice recognizing method 1s described 1n detail
in the following documents, and may be used for actual per-
formance.

Lee, Reddy: “Automatic Speech Recognition: The Develop-
ment of the Sphinx Recognition System™, Kluwer Aca-
demic Publishers (1989)

Rabiner, Juang: “Fundamentals of Speech Recognition”,
Prentice Hall PTR (1993)
| Retrieving Unit]

The retrieving unit 160 performs search from among val-
ues of the respective attributes stored in the name database
170 using the character string output from the voice input unit
120 or the voice recognizing unit 130, and creates a selection
candidate of the record.

|General Flow of Candidate Creation by Text Input and
Voice Input]

Here, a tlow of creating, by the retrieving unit 160, a
selection candidate through a user input will be 1llustrated

FIG. 4 1llustrates an example of a touch panel 400 mounted
on a screen of a car navigation system and a display thereof.
The touch panel 400 includes a graphical user interface (GUI)
function, and includes each of functions of the operation input
umt 110, the retrieving unit 160, and the output unit 180. The
touch panel 400 further includes a function of a selecting
means that selects a predetermined candidate from a candi-
date list of a record output from the output unit. Here, descrip-
tion will be made based on an example of retrieving a facility
by a character 1nput.

A character button 410 may input a character by pressing
cach button. Further, a button for performing a character
deletion, change of an input character type, and a cursor
movement 1s provided.

A character string pressed by the user using the character
button 410 1s displayed on a display area 420.
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A search button 430 1s a button to be pressed when the user
desires to view details of selection candidates. Further, every
time the user updates the character string by pressing the
character button 410, the number of obtained selection can-
didates by the retrieving unit 160 1s indicated within brackets.

Here, as an example, it 1s assumed that the user mputs
“funiat”.

The input 1s transierred to the retrieving unit 160 via the
operation mput unit 110.

The retrieving unit 160 retrieves a value of the reading 220
from the attributes of the name database 170 and retrieves a
record including the user input character string “funit™.

Further, considering the input convenience of the user, a
small character mcluded 1n a syllabic nasal, a contracted
sound, and the like may be retrieved even using a correspond-
ing large character. In addition, a voiced consonant and a
p-sound 1n Kana syllabary may be retrieved regardless of
whether those sound exist.

As the search result, three selection candidates “‘super

Funitto Kokubunji store”, “super Funitto Fuchu store”, and

“Funitsuru hotel” are obtained.

In addition, 1t 1s assumed that the user has pressed the
search button 430 by selecting a selection candidate using the
function of the selecting means of the touch panel 400.

Facility candidates are transmitted to the output unit 180
through the pressing operation of the selecting means.

The output unit 180 changes a screen display to provide the
user with the selected candidate, or plays back voice trans-
terring the selected candidate to the user using voice.

The screen of the touch panel 400 changed by the output
unit 180 1s shown 1n FIG. 5. Created selection candidates are
displayed on a candidate display area 510.

After viewing the selection candidates, the user selects,
from among the selection candidates, a single facility that the
user desires to visit and presses the corresponding facility
displayed on the candidate display area 510 using the func-
tion of the selection means of the touch panel 400. The press-
ing result of the selection means 1s received via the operation
input unit 110. Accordingly, for example, when the user
selects “super Funitto Fuchu store”, a predetermined opera-
tion of the car navigation system such as a route search or a
map display 1s executed by employing the selected facility as
the search result.

Next, an operation in a case where the user uses a voice
input function as the selecting means will be described.

It 1s assumed that the user has spoken “super funitto Fuchu
store” by voice input. The voice 1s converted to a digital signal
by the voice input unit 120 and then, 1s converted to a char-
acter string by the voice recognizing unit 130.

In the case of voice recognition processing, the most simi-
lar voice signal 1s retrieved from a word string to be recog-
nized stored in the language model storing unit 150. As a
result, 1t 1s assumed that “super Funitto Fuchu store™ 1s output.

The selection result of the user using the selecting means 1s
input to the retrieving unit 160.

The retrieving unit 160 compares the voice recognition
result “super funitto Fuchu store” and the reading 220 of the
name database 170 and thereby retrieves a completely match-
ing facility. As a result, the facility “super Funitto Fuchu
store” 1s selected. Next, the selected facility 1s output from the
output unit 180. In this case, the candidate is only one and
thus, a predetermined operation of the car navigation system
such as a route search or a map display 1s executed.

To further accelerate a search rate, as shown 1n FIGS. 2B
and 3C, a method of employing an ID number uniquely
assigned to each facility 1s used as the modification example
of the first embodiment. That 1s, FIG. 2B 1llustrates a con-
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figuration example of the table 170 as the modification
example of the name database. In this example, the ID num-
ber 205 indicating the ID number uniquely assigned to each
facility 1s added as an attribute. Instead, an 1tem of the addi-
tionally recognized vocabulary 250 of the name database 170
1s omitted. Further, as shown in FIG. 3C, 1in addition to the
word label 310 and the phoneme string 320, the ID number
205 of the record corresponding to each word 1s stored as
information of each word included in the dictionary 300 of the
language model. It 1s stored 1n the corresponding ID number
330 of FIG. 3C. For example, as the corresponding 1D num-
ber, an ID number “0201” of a corresponding record in the
name database 170 1s stored 1n the word *“super Funitto Fuchu
store™.

Further, when outputting the voice recognition result, the
voice recognizing unit 130 also outputs the corresponding 1D
number 330 of the recognized word 1n addition to the word
label. By referring to the corresponding ID number 330
assigned to the recognized word in the output of the voice
recognizing unit 130, the retrieving unit 160 creates, as a
candidate, the record including the same ID number “0201”

in the name database 170. Consequently, the facility “super
Funitto Fuchu store” may be created as the candidate.

[Search Method]

A method of performing, by the aforementioned retrieving
unit 160, actual search will be described.

Initially, a case where an 1nput that 1s a search query 1s an
input via the touch panel 400 and the like, and a character
string that 1s obtained from the operation mnput umt 110 waill
be described.

As the first method of performing search, there 1s the whole
case search. This method compares a character string
obtained from the operation mput unit 110 with all of the
readings 220 of attributes of the name database 170, and
retrieves a record that partially matches the input character
string. However, 1n the case of processing the whole case
search, the number of comparison operations increases and
thus, a processing rate decreases.

As the second search method 1n which the above process-
ing 1s accelerated, search using an index used for database
search may be applied. Initially, an index storing a relation-
ship between the input character string and information (for
example, the ID number 205 of the name database 170 of FIG.
2B, an address indicating a storage location of a record 1n a
storage apparatus, and the like) particularly determining a
corresponding record 1s prepared. Then, when the user inputs
characters, that 1s, a query for search, a list of corresponding
records may be immediately obtained by referring to the
index using an iput character string as a key. In addition, the
known technology used for database search may be used.

Next, a case where an input that 1s a search query 1s a voice
input and a character string 1s obtained from the voice recog-
nizing unit 130 will be described.

Even when the input 1s by voice, a character string 1s input
to the retrieving unit 160 and thus, search may be performed
using the same method as the method used 1n the input via the
touch panel and the like. That 1s, the whole case search
method of comparing the input character string with all of the
readings 220 of the name database 170 may be employed.
Further, 1t 1s possible to employ a method of obtaiming a
tacility candidate by preparing the index storing relationship
between all of probable character strings obtained from the
voice recognizing unit 130 and information (for example, the
ID number 205 of the name database 170 of FIG. 2B, an
address 1ndicating a storage location of a record 1n a storage
apparatus, and the like) particularly determining a record
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corresponding to each character string, and the like, and by
referring to the index using the voice recognition result as a
key.

Processing of search using the voice recognition result or
the touch panel input according to the present invention may
be performed by the search processing methods.

[ Various Performances of Voice Recognition]

The description relating to the first embodiment and the
modification example thereof 1s made by considering a case
where a single word string 1s mput as the voice recognition
result. However, 1n voice recognition processing, it 1s possible
to obtain plural word strings. Therefore, when plural word
strings of voice recognition 1s obtained, a facility name
including any one word string or word among the obtained
plurality of word strings may be retrieved and the result may
be output.

Further, the description relating to the first embodiment
and the modification example thereof 1s made by considering
a case where the voice recognition result completely matches
the reading 220 of a single facility of the name database 170.
In addition, like the connection rule 360 of FIG. 3B, in a
grammar of the language model storing unit 150, a reading of
cach facility 1s stored in parallel. Meanwhile, the language
model may store a word based on a unit 1n which a facility
name 1s further separated and may combine and thereby use 1t
with a grammar assigning a connection probability such as an
N-gram language model. In this case, a character string of a
portion of the facility name may be obtained. Therefore, the
retrieving unit 160 creates, as a candidate, a record 1n which
the character string of the recognition result 1s included (par-
tially matching) in the reading 220 of the facility name and
may use the result as the candidate.

[ Assumption of First Embodiment]

Hereinafter, the present embodiment describes an opera-
tion of the recognized vocabulary producing unit 190 in a case
where the user mputs “funit” via the touch panel, and three
candidates, “super Funitto Kokubunji store”, “super Funitto
Fuchu store”, and “Funitsuru hotel” are obtained as the search
result, and the user selects “super Funitto Fuchu store”.

|[Recognized Vocabulary Producing Unit]

FIG. 6 1llustrates a processing flow of the recognized
vocabulary producing unit 190.

In step 610, a character string “funit” input by a user 1s
compared with reading of a determined facility “super
Funitto Fuchu store” based on a morpheme unit.

As a result, 1t can be known that the user input character
string “tumit” 1s a portion of the morpheme “funitto” within
the reading “super/Funitto/Fuchu/store”.

In step 620, the user input character string 1s edited based
on the morpheme. Here, the character string “funit” input by
the user 1s extended to the corresponding morpheme and 1s
edited as “Funitto”.

The edited “funitto™ 1s used as a voice recognized vocabu-
lary.

In step 630, the voice recognized vocabulary produced in
step 620 1s registered to the additionally recognized vocabu-
lary 250 of the facility “super Funitto Fuchu store™ of the
name database 170 selected by the user. Here, the registered
voice recognized vocabulary may be connected to a vocabu-
lary such as “go to ~” and “take me ~” so that the user may
casily speak. Here, “go to ~” may be connected.

A method of adding “go to ~” 1s shown 1n 260 of the name
database 170 of FIG. 2A.

In step 640, a word 1s registered to the language model
storing unit 150 based on the vocabulary registered to the
additionally recognized vocabulary 250. Here, a pair of pho-
neme strings indicating reading “go to funitto” and a pronun-
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ciation thereotf are registered to the dictionary 300 of the
language model storing unit 150 (340 of FI1G. 3A). Further, a
grammar path corresponding to the word added to the dictio-
nary 1s added to the grammar (connection rule) 360 (345 of
FIG. 3B).

Further, in the case of the modification example, 1n the
word added to the dictionary 300, “0201” that 1s the ID
number 205 of the facility “super Fumitto Fuchu store”
selected by the user is registered to the corresponding I
number 330. That 1s, each vocabulary stored 1n the language
model storing unit 150 1s stored together with a correspond-
ing ID (ID number 330). The voice recogmzing unit 130 also
outputs the ID corresponding to the recognized vocabulary
together with the recognized vocabulary. By referring to the
ID assigned to the vocabulary output by the voice recognizing
unit, the retrieving unit 160 creates a record including the
same ID 1n the name database 170 as a candidate. Accord-
ingly, the recognized vocabulary producing unit 190 pro-
duces the additionally recognized vocabulary based on the
output of the retrieving unit 160 1n step 620 of FIG. 6, omits
registration to the name database 170 1n step 630, and pro-
ceeds to step 640 and thereby adds the vocabulary to the
dictionary 300 of the language model storing unit 150 1n a
form of combining the corresponding ID number correspond-
ing to the record selected by the user 1n the name database 170
and the produced additionally recognized vocabulary 1n step
640.

Further, it 1s possible to register and manage a flag indicat-
ing that “go to Funitto™ is the additionally recognized vocabu-
lary.

[Setting of Destination Using Additionally Recognized
Vocabulary]

The subsequent operation 1n the first embodiment will be
described.

The user speaks “go to funitto™ by voice.

As a result, voice recognition processing 1s performed by
the voice recognizing unit 130 via the voice mput umt 120.

As the voice recognition processing result, a word label
“g0 to funitto™ of the voice recognition result 1s obtained.

Next, the retrieving unit 160 compares the word label of the
voice recognition result with the name database 170.

Here, 1n addition to the reading 220 of the name database
170, comparison with the additionally recognized vocabulary
250 1s also performed. As a result, the word label matches the
additionally recognized vocabulary “go to Funitto” 260 of the
tacility “super Funitto Fuchu store”.

Based on the result, the output unit starts a voice response
saying “the destination 1s set as “super Funitto Fuchu store”,
and a predetermined operation of the car navigation system
such as a map display and a route search 1s executed.

Further, in the case of the modification example, the pro-
cessing order of selecting the facility “super Funitto Fuchu
store” from speaking “go to funitto™ of the user 1s performed
by omitting processing of comparing the reading 220 of the
name database 170 with the additionally recognized vocabu-
lary 250 using the corresponding ID number 330 assigned to
the language model storing unit. Specifically, as the voice
recognition result, the voice recognizing unit also outputs the
corresponding ID number “0201” 1n addition to the word
label “go to “Fumtto”. By referring to the corresponding 1D
number “0201” in the voice recognition result, the retrieving,
unit 160 creates, as a candidate, a matching facility in the 1D
number 205 of the name database 170. Even in the method,
the facility “super Funitto Fuchu store” may be selected as the
candidate.
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| Another Example of Recogmized Vocabulary Producing
Unit]

Next, in the first embodiment, an operation of the recog-
nized vocabulary producing unit 190 in a case where the user
selects “Funitsuru hotel” from the candidate display area 510

of FIG. 5§ will be described.

In this case, a morpheme matching the user input character
string 1s “funmitsuru”. Therefore, a vocabulary “go to Funit-
suru’ 1s created with respect to “Funitsuru hotel” and 1s reg-
istered to the additionally recognized vocabulary 250 of the
name database 170 and the language model storing unit 150.
Accordingly, when the user speaks “go to funitsuru”, a pre-
determined operation about “Funitsuru hotel” 1s performed.

As described above, 1n the present embodiment, the voice
recognized vocabulary 1s added based on the character string
input by the user via a touch panel and the like. Through this,
from the beginning, the user may use a vocabulary which the
user 1s aware of for voice recognition. Therefore, 1t1s possible
to decrease a frequency of a vocabulary excluding speech and
to 1mprove usage convenience.

Further, 1n the present embodiment, the character string
mput by the user 1s extended using morpheme separation.
Through this, even though the character string input by the
user via the touch panel 1s mmcomplete such as “funit™, 1t 1s
possible to extend the character string up to a unitin which the
user feels natural to speak by extending the character string
based on a morpheme unit. However, unlike the present
embodiment, it 1s possible to use the character string input by
the user as the additionally recognized vocabulary without
processing.

| When “Japanese-Syllabary Chinese Character” Input 1s
Allowed]

Further, the present embodiment considers that a character
input by the user via the touch panel 1s “Japanese-syllabary
character”. However, mixed characters of “Chinese charac-
ter” and “Japanese-syllabary” may also be input. In this case,
cach name may be separated into morphemes with respect, to
the name 210 of the name database (for example, “Ogikubo
(Chinese character)/station (Japanese-syllabary)”). During
processing of step 610, a “Japanese-syllabary Chinese char-

acter” mixed character string input by the user 1s compared
with the name 210 of the facility and the corresponding mor-
pheme 1s particularly determined. Through this, 1t 1s possible
to cope with the “Japanese-syllabary” and “Chinese charac-
ter” mixed mput of the user.

[Search of Additionally Recognized Vocabulary Using
Touch Panel Input]

Further, the present embodiment employs an embodiment
of processing characters input by the user via the touch panel
and using the processed characters as a voice recognized
vocabulary. However, the produced voice recognized vocabu-
lary may be used as a word to be retrieved even 1n an 1input of
an operation using a general touch panel and the like as well
as voice recognition.

For example, it 1s assumed that, with respect to the facility
“super Funitto Fuchu store” of the name database, “Funitto™
1s already added to the additionally recognized vocabulary
attribute. In this circumstance, 1t 1s assumed that the user
inputs “tunitto” via the touch panel. In this case, the retrieving
unit searches the reading 220 of the name database and cre-
ates, as candidates, facilities including “funitto” 1n the read-
ng.

Here, the additionally recognized vocabulary attribute of
the name database 170 matches the additionally recognized
vocabulary attribute of the facility “super Funitto Fuchu
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store”. Based on the above determination, to provide the user
with “super Funitto Fuchu store™ rather than other candidates

may be considered.

For example, a method of displaying “super Funmitto Fuchu
store” on the top of the candidate display area 510 1n the
screen display even through hundreds of candidates exist with
respect to the search query “funitto” may be considered.
Accordingly, the user may immediately find the facility that
the user 1s aware of.

Second Embodiment

An information retrieving apparatus according to a second
embodiment of the present imvention will be described with
reference to FIG. 1, FIG. 2A, and FIGS. 7A through 10B.

The present embodiment produces plural additionally rec-
ognized vocabulary candidates with respect to the facility
selected by the user 1n the first embodiment, and enables the
user to select the facility from among the plural additionally
recognized vocabulary candidates.

Further, when an additionally recognized vocabulary 1s
already used for voice recognition, or when a similar recog-
nized vocabulary exists, an operation for the addition 1s
changed.

In addition, even though the ID number described above 1n
the first embodiment 1s not used, configurations of the name
database 170, the language model storing unit 150, the dic-
tionary 300, and the like may be realized by applying a
method of using the ID number described above 1n the modi-
fication example of the first embodiment.

[ Assumption of Second Embodiment]

For description of the present embodiment, 1t 1s 1nitially
assumed that “go to super Funitto™ 1s added to the facility
“super Funitto Kokubunj1 store™ as the additionally recog-
nized vocabulary 250 1n the name database 170 (282 of FIG.
2A). Therelfore, 1t 1s assumed that the vocabulary “go to super
Funitto™ 1s also registered to the language model storing unit
150.

Hereinaftter, 1t 1s assumed that the user inputs “funit” via the
touch panel and selects “super Funitto Fuchu store” from
among facility name candidates.

| Morpheme Importance]

Next, an example of applyving morpheme importance to a
morpheme will be described.

Each of FIGS. 7A and 7B 1s an example of a table 700
defining the morpheme importance according to the present
embodiment.

As shown 1n FIG. 7A, the table 700 defining morpheme
importance 730 of each morpheme 710 included in “super
Funitto Fuchu store” 1s prepared. The morpheme importance
1s defined as an index that 1s set to increase 1n a case where the
user naturally calls the corresponding facility by speaking the
morpheme. For example, to designate the name “super
Funitto Fuchu store” by speaking the morpheme “funitto™ 1s
considered to be natural and thus, the corresponding mor-
pheme importance 1s set to be high. Meanwhile, to designate
the facility using only the morpheme “store” barely exists and
thus, the morpheme 1mportance of “store™ 1s set to be low.

Further, instead of using the morpheme 710, the morpheme
importance may be provided by employing a value defined
for each word class 720. In this case, values of “specific
name”’, “place name”, and “category of business” may be set
to be high, and values of “others” may be set to be low. In
“others”, for example, company type names (“Incorporated
company”’, “Foundation”, and the like) are included.

Further, instead of using continuous values, the morpheme
importance may use quantized values. For example, any one
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piece of information between two steps such as “importance”
and “umimportance” may be assigned. In addition, even
though not 1illustrated, the morpheme importance may be
assigned with respect to plural combinations of morphemes.
For example, when a combination “super/Fuchu” in which
“Funitto™ 1s omitted 1s natural on a user side, it 1s possible to
increase the morpheme importance of the combination.
|Operation of Recognized Vocabulary Producing Unait]

Next, a processing flow of the recognized vocabulary pro-
ducing unit 190 according to the present embodiment will be
described with reference to FIG. 8.

[Addition of Morpheme Importance Corresponding to
Character String Input by User]

In step 810, a morpheme of reading including a character
string input by a user 1s particularly determined. As a result,
the morpheme “funitto” 1s particularly determined as the
character string input by the user. Next, recalculation 1s per-
formed to increase the importance of the above morpheme. In
the present embodiment, 0.5 1s added. Theretfore, as shown in
740 of F1G. 7A, the morpheme importance of the morpheme
“funitto” becomes 1.4.

[Creation of Voice Recognized Vocabulary Using Combi-
nation of Morphemes]

In step 820, a combination of morphemes of the facility 1s
created as a candidate of a voice recognized vocabulary. Fur-
ther, the combination importance of the above combination 1s
calculated. The combination importance means importance 1s
assigned such that the higher the combination importance, the
more the user naturally speaks the corresponding combina-
tion of morphemes. Various methods may be used as the
calculation method. Here, the average obtained by summing
the morpheme importance and then dividing the summation
result by the number of morphemes 1s used as the combina-
tion 1importance.

A table 900 of FIG. 9A 1llustrates an example of the com-
bination 1mportance calculated 1n step 820. A morpheme
combination 910 1s each combination of morphemes. A com-
bination importance 920 1s a combination importance calcu-
lated with respect to each combination of morphemes. Fur-
ther, the combination importance 920 1s sorted 1n a
descending order.

For example, 1in the case of the morpheme combination
“super/Tunitto”, the morpheme importance of “super’” 1s 0.8
and the morpheme importance of “funitto” 1s 1.4. Therelore,
1.1 1s calculated by summing the morpheme importance and
by dividing the summation result by the number of mor-
phemes “27.

[Decrease of Importance of Combination Similar to Exist-
ing Voice Recognized Vocabulary]

In an operation of step 825, a similarity between each
created morpheme combination and a word stored in the
language model storing unit 1s calculated. Here, 1n a state of
excluding a vocabulary added by the recognized vocabulary
producing unit such as “go to ~”, 1if completely matching, the
similarity 1s calculated as “1” and i not matching, the simi-
larity 1s calculated as “0”. Further, instead of using this
method, continuous values may be employed using a distance
between phonemes of a word, and the like. The distance
between phonemes may be calculated using a known method
such as an edited distance of a phonetic symbol, a Bhatta-
charyya distance, and the like.

The calculation result as described above 1s provided as a
similarity 930 of the table 900 of FIG. 9A. The voice recog-
nized vocabulary “go to super Funitto™ 1s already used with
respect to “super Funitto Kokubunji store” (282 of FIG. 2A).
Accordingly, since “go to super Funitto™ 1s already present in
the language model, the calculation becomes 1 with respectto
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the morpheme combination “super/funitto” and becomes 0
with respect to other combinations.

Based on the above result, when the similarity 1s high,
recalculation 1s performed to decrease the combination
importance. Here, as an example, when the similarity 1s “17,
the combination importance 1s “0”. Through this, the combi-

nation importance with respect to the morpheme combination
“super/funitto” becomes “0” (Operation of 940 of the table
900 of FIG. 9A).

|Providing Candidates of Voice Recognized Vocabulary
and User Selection]

In an operation of step 830, the voice recognized producing
unit 190 considers, as candidates of the additionally recog-
nized vocabulary, plural morpheme combinations 910 whose
combination importance 920 ranks 1n an upper portion, and
outputs the candidates to the output unit 180. Here, top three
candidates are output.

Based on this, the output unit updates a screen display. FIG.
9B illustrates the updated display screen 400. The purpose of
this screen 1s to request the user to select the additionally
recognized vocabulary from among candidates of the addi-
tionally recognized vocabulary candidates.

A name of the facility selected by the user 1s displayed on
a selected facility display area 1010.

The additionally recognized vocabulary candidates output
from the recognized vocabulary producing unit 190 are dis-
played on an additionally recognized vocabulary candidate
display area 1020. Further, to have a good visibility on a user
side, the additionally recognized vocabulary candidates are
displayed using “Japanese-syllabary Chinese character” mix-
ing that 1s a base of the additionally recognmized vocabulary.

Through the display, the user selects the additionally rec-
ognized vocabulary from among the additionally recognized
vocabulary displayed on the additionally recognized vocabu-
lary candidate display area 1020. For the above operation, a
voice command such as “super Funitto Fuchu store” 1s set as
a voice output. A guidance “please select on the screen” may
be played back.

A case where the user selects “Funitto Fuchu” from therea-
mong will be described.

Since the user selects the voice recognized vocabulary
according to a conditional equation of step 840, processing
proceeds to step 850.

In step 850, the selected “Funitto Fuchu” 1s registered to
the additionally recognized vocabulary 250 of “super Funitto
Fuchu store” of the name database 170. Here, similar to the
first embodiment, “go to Funitto Fuchu™ i1s added in a form 1n
which “go to ~ 1s assigned. The processing 1s shown as 270
of the name database 170 of FIG. 2A.

In step 860, the word “go to Funitto Fuchu” 1s added to the
language model storing unit 150.

Next, similar to the first embodiment, the user may execute
a predetermined operation corresponding to the facility
“super Funitto Fuchu store” by speaking “go to Fumitto
Fuchu™.

| Providing Voice Recognized Vocabulary Candidates and
when User Selects None]

Meanwhile, description about the processing will be added
by referring again to displaying of the voice recognized
vocabulary 1n step 830. The user may not desire to use any of
the displayed voice recognized vocabulary candidates. To
address the situation, a setting refusal button 1030 1s provided
on the screen 400 of FIG. 9B.

When the user presses the setting refusal button 1030, the
user does not select the voice recognized vocabulary accord-
ing to the conditional equation of step 840 and thus, the
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processing 1s terminated. Accordingly, any of the displayed
voice recognized vocabulary candidates 1s not employed.

As described above, by creating plural additionally recog-
nized vocabulary candidates and by enabling the user to select
the additionally recognized vocabulary from among the can-
didates, the user may set a destination using the user’s desired
vocabulary. Further, by providing an operation method of not
using the vocabulary, it 1s possible to prevent a vocabulary
undesired by the user from being added.

Further, when creating the additionally recognized
vocabulary, 1t 1s possible to provide the user with a more
casily available voice recognized vocabulary by creating the
combination based on the morpheme 1mportance.

In addition, with respect to the morpheme importance, by
increasing the importance of a morpheme corresponding to a
character string input by the user, the additionally recognized
vocabulary including the morpheme input by the user may be
casily displayed.

[Exclusion of similar phonetic vocabulary causing Recog-
nition Error]

Further, as described in the present embodiment, by
excluding 1 advance, from candidates, the existing vocabu-
lary present 1n the language model, it 1s possible to prevent
plural facilities from being designated as predetermined simi-
lar vocabularies.

In the present embodiment, a case where when the vocabu-
lary completely matches the existing vocabulary, the corre-
sponding vocabulary 1s excluded from the additionally rec-
ognmzed vocabulary candidates 1s described as an example.
However, the following example may also be performed.

Initially, a vocabulary not completely matching, however,
significantly similar to an existing vocabulary may be present
as the additionally recognized vocabulary. For example, in a
state where the additionally recognized vocabulary *“go to
Funitsuru™ 1s already present in “Funitsuru hotel”, “go to
Funitto” may appear as a candidate of the additionally recog-
nized vocabulary for “super Funitto Fuchu store”. Phonemes
of the vocabularies “Funitsuru™ and “Funitto™ are similar to
cach other and thus, may be considered as a pair that may be
casily erroneously recognized with respect to each other. In
this case, an operation of calculating the similarity as con-
tinuous values according to the method based on the distance
between phonemes in the similarity calculation between
vocabularies 1n step 823, and excluding the corresponding
vocabulary from the candidates by decreasing the corre-
sponding combination importance when the similanty 1s
greater than a predetermined threshold may be performed. By
employing the above method, 1t 15 possible to exclude the
additionally recognized vocabulary “Funitto” from the can-
didates. Therefore, by excluding 1n advance a highly similar
vocabulary from the additionally recognized vocabulary, it 1s
possible to prevent the recognition error.

[Calculation of Similarity with Vocabulary Excluding
Additionally Recognized Vocabulary]

Further, the present embodiment describes processing of
comparing a vocabulary with the already added additionally
recognized vocabulary among the existing vocabularies
present 1n the language model, and excluding the vocabulary
from candidates when there 1s a similar vocabulary as the
comparison result. However, there 1s a case where the existing
vocabulary 1s not the additionally recognized vocabulary. For
example, from the beginning, the car navigation system may
perform comparison with a recognizable formal name of a
tacility or a voice command of the car navigation system and
thereby exclude an additionally recognized vocabulary can-
didate from candidates when the additionally recognized
vocabulary candidate 1s similar thereto.
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[ Inquiry to User when Additional Vocabulary 1s Similar]

Further, when the similarity 1s high, 1t is possible to display
candidates on a screen and to inquire the user about the use
method 1nstead of performing an operation of excluding the
similar additional vocabulary from candidates.

[Inquiry about Whether to Use]

First, a method of inquiring the user about whether to add
the vocabulary may be employed. Similar to the aforemen-
tioned example, 1t 1s assumed that “go to Funitto™ appears as
a candidate of the additionally recognized vocabulary for
“super Funitto Fuchu store” 1n a state where the additionally
recognized vocabulary “go to Funitsuru™ 1s already present in
“Funitsuru hotel”. Here, using the voice guidance, 1t 1S pos-
sible to 1inquire the user, ““go to Funitto™ 1s similar to “go to
Funitsuru”. Would you like to add *“go to Funitto™ to the voice
command?”. Only when the user determines to add, “go to
Funitto” may be added.

[Inquiry about Overwrite or Designation of Plurality of
Facilities]

Second, when the similarity 1s high, 1t 1s possible to inquire
the user about whether to make a modification such that a new
facility may be designated, or plural facilities may be desig-
nated using the same vocabulary as the existing additionally
recognized vocabulary. For example, there 1s a case where, in
the name database, the additionally recognized vocabulary
“g0 to super Funitto™ 1s already present 1n the facility “super
Funitto Kokubunji store” (282 of FIG. 2A) and 1n this state,
the user adds “super Funitto” as a vocabulary even with
respect to the facility “super Funitto Fuchu store”. In this
case, using the voice guidance, the user 1s inquired about,
““super Funitto™ 1s already used for “super Funitto Kokubunji
store”. Would you like to change it to designate “super Funitto
Fuchu store, or to designate both facilities?”. Through this, an
operation of deleting the additionally recognmized vocabulary
of “super tfumtto Kokubunj1 store” and thereby registering
“g0 to super funitto” to “super funitto Fuchu store”, or an
operation of also registering “go to super funitto™ to “super
funitto Fuchu store” while maintaining the additionally rec-
ognized vocabulary of “super funitto Kokubunji store” may
be selectively performed depending on the user selection.

[Processing 1n a Case where Additional Vocabulary
Matches Even as Recognized Vocabulary of Another Facility]

Further, there may be a probability that an additionally
recognized vocabulary appearing as a candidate may be used
as an additionally recognmized vocabulary of another facility.
For example, among morpheme combinations included 1n
910 of FIG. 9A, “funitto” 1s a morpheme that 1s included 1n
“super Funitto Kokubunji store” as well as “super Funitto
Fuchu store” set by the user. Theretfore, the morpheme com-
bination “funitto” may also match as a voice recognized
vocabulary of another facility.

Accordingly, an operation of decreasing the importance
with respect to the morpheme combination also 1ncluded in
another facility 1s performed. Through this, 1t 1s possible to
provide the user with an additionally recognized vocabulary
turther characterizing the facility designated by the user as a
candidate, and to improve usage convenience.

| Adjustment of Morpheme Importance of Facility Name
and Preparation of Morpheme Changed Word not Input by
User]

Meanwhile, by assigning the importance to a morpheme of
a facility, special consideration may be given to a morpheme
having a strong level that indicates a characteristic of the
facility name. For example, it 1s assumed that the user inputs
“land” via the touch panel to select an amusement park and
selects, from among obtained candidates, a facility name
“Touzalr/Denden/Land” (*/” indicates the morpheme separa-
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tion). In this case, 1n the first embodiment, “land™ 1s created as
the additionally recognized vocabulary. However, the
vocabulary “land” 1s included in many of amusement parks.
Therefore, when other morphemes “touzair” and “denden” are
used as additionally recognized vocabularies, the user may
casily recognize the facility name. In this case, in the present
embodiment, when high importance 1s assigned to “touzai”
and “denden”, 1t 1s possible to provide the user with the
vocabularies “touzar” and “denden” as additionally recog-
nized vocabulary candidates, for example, even though the
morphemes are not included in the character string mput by
the user.

[Rule by Word Class of Morpheme]

Further, in the present embodiment, all the combinations of
morphemes are considered as candidates. However, 1in this
method, even an unnatural vocabulary such as “funitto/store”™
1s created. To solve the 1ssue, when creating the morpheme
combination, it 1s possible to prevent the creation by setting
the word class based rule such as “a morpheme of word class
“others™ 1s used for the morpheme combination only when
another morpheme neighboring the morpheme 1s also present
within the morpheme combination”.

[Rule by Combination of Word Classes of Morphemes]

Further, considering the morpheme combination, 1t 15 pos-
sible to determine the importance based on details of the word
class. Here, it 1s assumed that the user inputs “makoma” and
selects a facility “Sapporo Makomanai beach™ 1n the name
database of FIG. 2A.

It 1s assumed that the importance of each morpheme of the
facility 1s defined as shown in the table 700 of FIG. 7B.
Further, the morpheme input by the user 1s particularly deter-
mined as “Makomanai” by processing of step 810. As shown
in 750, 0.5 1s added to the morpheme importance of the
morpheme “Makomanai”.

In step 820, the combination importance about each mor-
pheme combination 1s calculated by combining the mor-
phemes. Considering the morpheme combination, for
example, both names in “Sapporo/Makomanai™ 1s a place
name and the user may consider that 1t 1s unnatural to use
“Sapporo/Makomanai” as a vocabulary used to particularly
determine the facility. Meanwhile, “Makomanai/beach”
includes both a name place and a category of business and
thus, “Makomanai/beach” may be considered as an easily
recognizable vocabulary on the user side. Therefore, to con-
sider the ease of recognition, the present embodiment per-
forms an operation of adding the importance of morpheme
combination with respect to a combination of different word
classes.

The calculation method 1s shown 1n FIG. 9C. FI1G. 9C 15 an
example of a table 1800 showing the importance calculated
for the morpheme combination according to the second
embodiment. Initially, with respect to each morpheme com-
bination 1810, the importance of morpheme combination
betore correction 1s calculated. Stmilar to the atorementioned
method, all of the morpheme importance are summed and the
summation result 1s divided by the number of morphemes. As
a result, the calculation 1s made as shown 1n 1820. Next,
whether each morpheme combination 1810 includes different
word classes 1s determined. The result 1s shown 1n 1830. For
example, since “Sapporo/Makomanai/beach” includes two
place names, the determination result 1s “NO”. Further, “Sap-
poro/beach” 1s a combination of a place name and a category
of business and the morphemes are different from each other
and thus, the determination result 1s “YES”. Determination 1s
not made for a single. As a result, in the case of “YES™, 0.2 1s
added to the corresponding combination importance.
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As a result, combination importance after correction 1840
1s calculated. The combination importance after correction 1s
sequentially provided to the user 1n a descending order.

Therefore, by providing the user with the combination of
different word classes beforehand, 1t 1s possible to provide the
user with an easily recognizable voice recognized vocabulary.

[Combination Between Morpheme and Another Vocabu-
lary of Name Database]

Further, considering the morpheme combination, it 1s pos-
sible to employ a combination between a morpheme within a
name and other mnformation imncluded 1n the name database.

Even here, a case where the user mputs “makoma™ and
selects the facility “Sapporo Makomanai beach” in the name
database 170 of FIG. 2A will be described.

The present embodiment 1s performed by replacing pro-
cessing step 820 1n the processing order of FIG. 8 with pro-
cessing step 1910 of FIG. 10A. While step 820 of FIG. 8
creates the combination of morphemes included 1n the name,
step 1910 of FIG. 10A creates the combination between the
morpheme 1included in the name and other information
included 1n the name database, and calculates the combina-
tion importance by considering the created combination as
cach new morpheme combination.

The specific processing method will be described using a
table 1970 of FIG. 10B. Imtially, the importance ol mor-
pheme combination before correction 1930 1s calculated with
respect to each morpheme combination 1920 by combining
morphemes included in a name. Similar to the aforemen-
tioned method, all of the morpheme importance are summed
and the summation result 1s divided by the number of mor-
phemes. Next, supplementation from other information of the
name database 1s performed with respect to each morpheme
combination 1920. Here, as an example, supplementation
using “Minami-ku” included 1 an address, a subcategory
“swimming place of the name database 1s performed.

According to the original morpheme combinations, a cor-
responding morpheme combination may include only a name
place, for example, “Sapporo”. In this case, when using
“swimming place 1 Sapporo™ as an additionally recognized
vocabulary by combining the subcategory “swimming place”™
with the place name, the user may easily retrieve the facility.
Meanwhile, with respect to a morpheme of only a category of
business such as “beach”, when using “beach 1n Minami-ku™
as the additionally recognized vocabulary using an address,
the user may easily retrieve the facility. Accordingly, here, in
the original morpheme combination 1920, by adding “in
Minami-ku” to the end using the address when the place name
1s not included in the morphemes, and by adding “swimming
place 1n” to the front using the subcategory when the category
of business 1s not included in the morphemes, a new mor-
pheme combination 1s prepared. Further, with respect to all of
the combinations, the combination importance 0.5 1s added.
Details 1n a case where the address 1s added are provided 1n
1940, and details 1n a case where the subcategory 1s added are
provided in 1950. Finally, the morpheme combination impor-
tance 1s provided as shown 1n 1960 and the morpheme com-
binations may be provided to the user as voice recognized
vocabulary candidates. Accordingly, 1t 1s possible to provide
the user with a voice recognized vocabulary combined with
different information such as an address or a category.

Further, 1n the present embodiment, 1t 1s described that
when supplementation 1s performed using information in
addition to the name 1n the name database, the morpheme
combination 1920 that 1s the corresponding base 1s not pro-
vided to the user. However, 1t 1s possible to provide the user
with details of both the original morpheme combination 1920
and the combination importance 1960. Further, even though




US 8,949,133 B2

21

the present embodiment describes that an addition method
using another information based on details of a word class of

a morpheme 1s modified, another modification method may
be performed, or modification may not be performed.

| Automatic Calculation of Morpheme Importance]

Further, the present embodiment considers a case where
the morpheme 1mportance 1s assigned to the name database
from the beginning. To determine the importance, a method
of determining, by a developer, the importance, or a method
based on a user inspection may be considered. Meanwhile, it
1s possible to estimate the importance according to a calcula-
tion method based on the number of appearances of a word
such as “tf1df” that 1s used for document search.

In addition, a created vocabulary 1s used for voice recog-
nition. Therefore, considering that a recognition error easily
occurs 1n the voice recognition, it 1s possible to perform a
method of decreasing the importance with respect to a short
vocabulary causing the recognition error, a vocabulary whose
similar phoneme string 1s already present, and the like.

Third Embodiment

An information retrieving apparatus according to a third
embodiment of the present invention will be described with
retference to FIGS. 11 through 13B.

Initially, FI1G. 11 illustrates a configuration example of the
information retrieving apparatus 100 of the present embodi-
ment. In the present embodiment, a vocabulary type deter-
mimng unit 1110 for determining a type of an additionally
recognized vocabulary produced by the recogmized vocabu-
lary producing unit 190 1s provided in addition to the con-
figuration of the first embodiment. The recognized vocabu-
lary producing unit 190 changes an operation method of
registering, to the name database 170, an additionally recog-
nized vocabulary produced by the recognized vocabulary
producing unit 190 based on a type of the additionally recog-
nized vocabulary determined by the vocabulary type deter-
mimng unit 1110, and changes a method of adding, to the
language model storing unit 150, the additionally recognized
vocabulary produced by the recognized vocabulary produc-
ing unit 190. Further, the recognized vocabulary producing
unit 190 changes the method of adding the additionally rec-
ognmized vocabulary to the name database 170 and the lan-
guage model storing unit 150 based on the determination
result of the vocabulary type determining unit 1110. Even
though the ID number described above in the first embodi-
ment 1s not used, configurations of the name database 170, the
language model storing unit 150, the dictionary 300, and the
like may be realized by applying a method of using the 1D
number described above 1n the modification example of the
first embodiment.

[ Assumption of Third Embodiment]

As an example, similar to the first embodiment, 1t 1s
assumed that the user mputs “funit” and selects “‘super
Funitto Fuchu store” from among facility name candidates.
An operation up to here 1s the same as the first embodiment
and thus, description relating thereto will be omitted here.

| Voice Recognized Vocabulary Indicating Category]

FIG. 12 illustrates a processing flow of the recognized
vocabulary producing unit 190 and the vocabulary type deter-
mimng unit 1110.

In step 1210, the user mput character string “Tfumit” 1s
compared with reading of the determined facility name
“super Funitto Fuchu store” based on a morpheme unit.

As a result, 1t can be known that the user input character
string “tumt” 1s a portion of the morpheme “Funitto™ 1n read-
ing of “super/Funitto/Fuchu/store™.
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In step 1220, the user input character string 1s edited based
on the morpheme. Here, the user input character string “funit™
1s edited as “Funitto” by extending the user mnput character
string up to the corresponding morpheme. The edited
“Funitto™ 1s used as the additionally recognized vocabulary.

In step 1230, a type of the additionally recognized vocabu-
lary produced in step 1220 1s determined. Here, whether the
additionally recognized vocabulary 1s a vocabulary indicating
a general facility name or a facility category 1s determined.

As the determination method, for example, whether the
additionally recognized vocabulary is present in the table 1s
determined by referring to the vocabulary determining table
1300 as shown in FIG. 13A. The vocabulary determining
table stores the subcategory ID number 1303 that 1s a number
umquely assigned to a subcategory, a subcategory 1310, and
a vocabulary 1320 corresponding to each subcategory. Here,
a vocabulary indicating a predetermined subcategory of the
facility 1s registered to the facility category vocabulary 1320.
Specifically, the vocabulary 1s a chain name, a name of a
company having plural branches, and the like. Further, the
subcategory corresponds to the subcategory 235 that 1s the
attribute stored 1n the name database 170. For example, 1t 1s
assumed that the subcategory “super Funitto™ 1s a chain of a
supermarket having plural stores cross the country and
vocabularies “Funitto™ and “super Funitto™ are widely known
to people as a name thereol. Therefore, the above vocabular-
1es are registered to the vocabulary 1320.

Hereinatter, the determination method using the vocabu-
lary determining table of FIG. 13 A 1n processing step 1230
will be described. Initially, 1t can be known that the subcat-
cgory 235 of the determined facility name “super Fumitto
Fuchu store” 1s “super Funitto” by referring to the name
database 170. Therefore, a record whose subcategory 1310 1s
“super Funitto™ 1s retrieved from the vocabulary determining
table. As a result, 1t can be known that corresponding vocabu-
laries 1320 are two “super Funitto™ and “Funitto™.

Next, among the corresponding vocabularies 1320, a
vocabulary that matches the additionally recognized vocabu-
lary produced in step 1220 1s inspected. As a result, the
additionally recognized vocabulary “Funitto” matches
“Funitto” included i1n the vocabularies 1320. Therefore, the
additionally recognized vocabulary 1s determined as the facil-
ity category.

In step 1240, divergence 1s performed based on the deter-
mination result of step 1230. When the additionally recog-
nized vocabulary 1s a general facility name, step 1250 1s
performed. Meanwhile, when the additionally recognized
vocabulary 1s the facility category, step 1245 1s performed.
That 1s, the change of the addition method to the name data-
base and the language model based on the type of the addi-
tionally recognized vocabulary 1s realized through this diver-
gence.

Here, the determination result of step 1230 1s the facility
category and thus, description will be made by proceeding to
step 1245.

Since the additionally recognized vocabulary 1s the
vocabulary indicating a certain facility category, processing
from step 1245 to step 1285 registers the vocabulary as the
voice recognized vocabulary designating the facility category
using a method that may be easily used by the user. Here, the
registered vocabulary may be used as a nearby facility search
that 1s frequently used for search of the facility category.

In step 1245, the additionally recognized vocabulary 1s
edited. Here, the additionally recognized vocabulary 1s edited
as “go to Funitto” by adding “go to” to the front of a word to
be used for general facility search.
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In step 1275, the additionally recognized vocabulary 1s
edited using a method different from the method of step 1245.
Here, the additionally recognized vocabulary 1s edited as
“nearby Funitto” by adding “nearby” to the front of the word
to be used for the nearby facility search.

As described above, 1n step 1245 and step 1275, the differ-
ent additionally recognized vocabularies are produced. For
the following description, the additionally recognized
vocabulary for the general facility search produced 1n step
1245 1s referred to as vocabulary “A”, and the additionally
recognized vocabulary for the nearby facility search pro-
duced 1n step 1275 1s referred to as vocabulary “B”.

In step 1276, the user 1s inquired about which one to use
between the produced additionally recognized vocabularies.
As an inquiry method, for example, the following voice
response 1s played back from the output unit.

“Setting of the Voice Command Will be Executed.”

Please press “1” 1f you desire to set “super Funitto Fuchu
store” 1n “go to Funitto™ as the destination, press “2” 1f you
desire to retrieve nearby super Funitto 1n “nearby Funitto”,
and press “3” 11 you do not desire to execute anything.”

In step 1277, a user answer about the user inquiry of step
1276 1s recerved and divergence of processing 1s performed
based on the operation. Here, the answer to the inquiry of step
1276 1s received by pressing a button of the touch panel.

When the user presses “17, the vocabulary “A” 1s selected
and thus, divergence to processing step 1260 1s performed.

When the user presses “2”, the vocabulary “B” 1s selected
and thus, divergence to processing step 1280 1s performed.

When the user presses “3”, none of the vocabularies are
selected and thus, processing 1s terminated.

With respect to the subsequent processing, a case where the
vocabulary “B” 1s selected will be imitially described.

In step 1280, processing corresponding to the case where
the vocabulary “B” 1s selected 1s performed. Here, the same
chain facility as “super Funitto Fuchu store” selected by the
user 1s determined from the subcategory 2335. With respect to
all of the same chain facilities, “nearby Funitto™ 1s added to
the additionally recognized vocabulary attribute. As a result,
as shown 1n 280 of FIG. 2A, the additionally recognized
vocabulary “nearby Funitto™ 1s added to two “super Funitto
Fuchu store” and “super Funitto Kokubunji store”. Further,
together with this, 1t 1s possible to register a flag indicating
that the additionally recognized vocabulary “nearby Funitto™
1s a vocabulary for the nearby facility search.

In step 1285, the additionally recogmized vocabulary
“nearby Funitto™ 1s stored 1n the language model storing unit
to be recognizable by voice (350 of FIGS. 3A and 355 of FIG.
3B). Further, together with this, it 1s possible to register and
manage a flag indicating that “nearby Funitto” 1s the addi-
tionally recognized vocabulary and 1s the vocabulary for the
nearby facility search.

An operation corresponding to a case where the user inputs
voice with “nearby funitto™ after operations of step 1280 and
step 1285 will be described. It 1s assumed that the voice of the
user 1s converted to a digital signal by the voice mnput unit 120
and then 1s converted to a character string by the voice rec-
ogmzing unit 130 and thereby 1s output as “nearby Funitto”.
This result 1s input to the retrieving unit 160.

The retrieving umt 160 compares the voice recognition
result and the name database 170. As a result, “super Funitto
Fuchu store” and “‘super Funitto Kokubunji store” including
“nearby Fumitto” as the additionally recogmzed vocabulary
are obtained as candidates.

Further, they are vocabularies for nearby facility search and
thus, whether distances from the facilities obtained as candi-
dates are suitable for the nearby facilities 1s determined by
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comparing the facilities with a current location of the car
navigation system. As a result, the result determined as the
nearby facilities 1s transmitted to the output unit and a prede-
termined operation of a car navigation system such as a can-
didate selection screen, a map display, and a route search 1s
executed.

[Case where Voice Recognized Vocabulary Indicating
General Facility Name 15 Selected]

Next, processing corresponding to the case where the user
presses “1”” 1n processing step 1276 and thus, the vocabulary
“A” 1s selected will be described. In this case, the processing
proceeds to step 1260.

Processing of step 1260 and step 1270 1s processing in the
case where the additionally recognized vocabulary 1s the gen-
eral facility name. The processing method 1s almost the same
as the first embodiment.

In step 1260, the produced additionally recognized
vocabulary 1s added to the name database. Here, similar to the
first embodiment, “go to Funitto™ of the vocabulary “A” 1s
added to the additionally recognmized vocabulary attribute of
“super Funitto Fuchu store” selected by the user. As a result,
the addition 1s performed as shown 1n 260.

In step 1270, the additionally recognized vocabulary “go to
Funitto™ 1s stored in the language model storing unit to be
recognizable. Further, together with this, it 1s possible to
register and manage a flag indicating that “go to Funitto™ 1s
the additionally recognized vocabulary and the vocabulary
for the general facility designation.

An operation, corresponding to a case where the user
iputs voice with “go to funitto™ after the above operations,
will be described. It 1s assumed that the voice of the user 1s
converted to a digital signal by the voice mput unit 120 and
then 1s converted to a character string by the voice recogniz-
ing unit 130 whereby the character string “go to Funitto™ 1s
output. This result 1s input to the retrieving unit 160.

The retrieving unit 160 compares the voice recognition
result and the name database 170. As a result, as the addition-
ally recognized vocabulary, “super Funitto Fuchu store”
including “go to Funitto™ 1s obtained.

Next, a voice response “Destination 1s set as “super Funitto
Fuchu store”” starts from the output unit. A predetermined
operation of a car navigation system such as a map display
and a route search 1s executed.

[Case where Only Voice Recognized Vocabulary Indicat-
ing General Facility Name 1s Created]

Another operation of the present embodiment will be
described. Here, 1t 1s assumed that the user inputs “funittofu™
via the touch panel 400 and selects “super Funitto Fuchu
store” from among the facility name candidates. An operation
up to here 1s the same as the first embodiment and thus,
description relating thereto will be omaitted.

FIG. 12 illustrates an operation tlow of the recognized
vocabulary producing unit 190 and the vocabulary type deter-
mining unit 1110.

In step 1210, the user input character string “funittofu™ 1s
compared with the determined facility name “super Funitto
Fuchu store” based on a morpheme unit.

As a result, it can be known that the user input character
string “funittofu” 1s included in “Funitto” and “Fuchu™ 1n
“super/Funitto/Fuchu/store”.

In step 1220, the user input character string 1s edited based
on the morphemes. Here, the user mput character string
“funittoiu’ 1s edited as “Funitto Fuchu” by extending the user
input character string up to the corresponding morphemes.
The edited “Funitto Fuchu™ 1s used as the additionally recog-
nized vocabulary.



US 8,949,133 B2

25

In step 1230, a type of the additionally recognized vocabu-
lary produced 1n step 1220 1s determined. Here, whether the
voice recognized vocabulary 1s a vocabulary indicating a
general facility name or a facility category 1s determined.

As described above, the above determination 1s performed
using the vocabulary determining table of FIG. 13 A. Specifi-
cally, imtially, starting from that the subcategory 235 of the
determined facility “super Funitto Fuchu store” 1s “super
Funitto™, “super Funitto™ 1s found from the subcategory 1310.
Next, among the vocabularies 1320 corresponding to “super
Funitto™, a vocabulary that matches the produced additionally
recognized vocabulary 1s inspected. As a result, “Funitto
Fuchu” matches none of the vocabularies 1320. Accordingly,
the additionally recognized vocabulary 1s determined as a
portion of the general facility name.

In step 1240, divergence 1s performed based on the deter-
mination result of step 1230. Here, since the additionally
recognized vocabulary 1s the general facility name, step 1250
1s performed.

Processing from step 1250 to step 1270 1s processing cor-
responding to the case where the voice recognized vocabulary
1s the general facility name. The processing method 1s almost
the same as the first embodiment. However, here, processing,
in which the user selects whether to use the vocabulary 1s
added.

In step 12350, the additionally recognized vocabulary 1s
edited. Here, the additionally recognized vocabulary 1s edited
as “go to Funitto Fuchu” by adding “go to ~ to the front of the
word to be used for the general facility search. Further, for the
description, the vocabulary 1s referred to as vocabulary “A”.

In step 1252, the user 1s inquired about whether to use the
produced additionally recognized vocabulary. As an inquiry
method, for example, the following voice response 1s played
back from the output unat.

“Setting of the voice command will be executed. Would
you like to set “super Funitto Fuchu store™ 1n “go to Funitto
Fuchu™ as the destination? If so, please press “1” and other-
wise, please press <27

In step 1254, a user answer about the user inquiry of step
1252 1s received and divergence of processing 1s performed
based on the operation. Here, the answer to the inquiry of step
1252 1s recerved by pressing a button of the touch panel.

If the user presses “17, the vocabulary “A” 1s selected and
thus, divergence to processing step 1260 1s performed.

If the user presses “2”, none of the vocabularies are
selected and thus, the processing 1s terminated. In step 1260
and step 1270, the produced additionally recognized vocabu-
lary (vocabulary “A”") 1s added to the additionally recognized
vocabulary attribute 250 of the name database. The method 1s
already described and thus, further description relating
thereto will be omaitted.

Consequently, when the user mputs voice with “go to
Funitto Fuchu”, the retrieving unit 160 outputs “super Funitto
Fuchu store” as a candidate and thereby executes a predeter-
mined operation of a car navigation system such as a map
display and a route search.

As described above, according to the present embodiment,
it 1s possible to change a use method of the additionally
recognized vocabulary based on a property of a user input
vocabulary. Accordingly, 1t 1s possible to improve usage con-
venience of the user.

In the present embodiment, an operation of determining the
facility category and thereby performing the nearby facility
search using the result 1s described as an example. Further, at
the 1nitial setting point in time of the car navigation system, all
of the categories may be set to be recognizable. However, due
to a large number of facility category names of a chain and the
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like, the number of vocabularies to be recognized increases
whereby arecognition rate decreases. Therefore, according to
the present embodiment, by employing a character string
actually input by the user for search, it 1s possible to retrieve
a vocabulary used as a recognized vocabulary. In addition, 1t
1s possible to improve the recognition rate and usage conve-
nience.

Even though the present embodiment performs divergence
only with respect to the case where the additionally recog-
nized vocabulary 1s the facility category or the general facility
name, plural other divergences may also be performed.

Further, 1n the present embodiment, whether the vocabu-
lary 1s present 1s determined by referring to the table of FIG.
13A. However, other automatically calculable information
may be used. For example, a vocabulary type may be deter-
mined according to a method based on a frequency of a
morpheme that 1s included in each facility name.

In addition, by providing the user with processing of veri-
tying a use method of the additionally recognized vocabulary,
it 1s possible to provide a voice recognition function that 1s
more suitable for desire of the user.

[ Determination Based on Word Class of User Input Char-
acter String]

Further, by determiming a word class of the user input
character string through comparison between the character
string input by the user via the touch panel and the morpheme,
an operation according thereto may be changed. For example,
it 1s assumed that the user mnputs “fuch” and as a result, selects
a vocabulary 1in which the morpheme 1s “Fuchu”, and the
word class of the morpheme 1s a place name. Accordingly, 1t
1s estimated that the vocabulary “Fuchu” 1s the place name
familiar to the user. Based on the above result, for example, 1t
1s possible to perform an operation of enabling “fuch” to be
recognized as the vocabulary “Fuchu” during search by
address 1n the car navigation system, or an operation of com-
paring “fuch” with another vocabulary and thereby improv-
ing the ease of recognition.

[ Assignment of Corresponding ID of Language Model
Indicating Plurality of Facilities]

Further, 1n the present embodiment, the search method 1s
described based on the assumption that the additionally rec-
ognized vocabulary 1s retrieved from the reading of the name
database using, as a search key, the character string obtained
as the voice recognition result. As the search method, similar
to the atorementioned first embodiment, the whole case
search method and the method using the index may be
applied.

In addition, similar to the first embodiment, a method of
adding the ID number of the corresponding facility to the
dictionary 300 of the language model storing unit 1n advance
and creating, as a candidate, a corresponding facility by refer-
ring to the ID number may be applied. However, when per-
forming search by a chain name, plural facilities may corre-
spond to a single recognition result and thus, there 1s aneed to
change a method of storing the ID number 1n the language
model to the first embodiment.

Here, the method will be described.

The first method may be a method of registering plural 1D
numbers 1n the corresponding ID number 330 when register-
ing the additionally recognized vocabulary to the language
model storing unit. Specifically, as described in the embodi-
ment, when retrieving a facility corresponding to the subcat-
egory “super Funitto” using the vocabulary “nearby Funitto”,
plural ID numbers “0200 and 0201 may be registered to the
dictionary 300 of the language model storing unit as the
corresponding ID number 330 of the word “nearby Funitto”
of FIG. 3A. However, the above method may be applied to a
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case where the number of facilities belonging to the subcat-
egory “super Funitto” 1s small like “2”” as shown 1n the name

database of F1G. 2A. However, when a large number of facili-
ties, for example, hundreds of facilities are present, the num-
ber of ID numbers to be stored 1n the language model storing,
unit may increase.

The second method may be a method of registering the
subcategory ID number, uniquely assigned to each category,
as the corresponding 1D number to be stored 1n the language
model. Initially, a relationship between the subcategory 1D
number and the ID number of the facility corresponding
thereto 1s stored in the form of the table 1302 of FIG. 13B.
Further, as shown 1in FIG. 3C, the corresponding ID number
“350001” of the word “nearby Funitto™ 1s stored 1n the dictio-
nary 300 of the language model storing unit. For example,
when the recognition result 1s “nearby Funitto”, the retrieving,
unit reads the ID number of the corresponding facility from
the corresponding ID number “50001” by referring to the
table 1302 of FIG. 13B, retrieves a facility having the 1D
number from the name database, and creates the retrieved
facility as a candidate. In thus method, there 1s a need to
provide the table as shown 1n FIG. 13B. However, 1n many
cases, a corresponding relationship between the category and
the actual facility 1s prepared as an index for facility search
through category designation that 1s generally used 1n the car
navigation system. Accordingly, when reusing the index,
there 1s no need to newly prepare the table. Accordingly,
search may be quickly performed while maintaining the
capacity of the language model storing unit to be small.

| Addition of Substitute Vocabulary of Additionally Recog-
nized Vocabulary]

Further, in the present embodiment, it 1s described that the
length of the user mput character string 1s processed and
thereby 1s used as the additionally recognized vocabulary.
However, the vocabulary used as the additionally recognized
vocabulary may be a substitute vocabulary that does not
match the user input vocabulary based on a character string,
unit, however, has a semantically deep relationship. For
example, the word “Funitto” of the subcategory used in
“super Fumitto Fuchu store” may be called as a totally differ-
ent name among people. This different name indicates the
substitute vocabulary. In this case, when adding the substitute
vocabulary to the name database and the language model
while adding “Funitto” to the name database and the language
model as the additionally recognized vocabulary, the corre-
sponding facility may be created as a candidate even though
the user speaks with the substitute vocabulary.

Fourth Embodiment

An 1information retrieving apparatus according to a fourth
embodiment of the present invention will be described with
retference to FI1G. 1 and FIGS. 14 through 19. Even though the
ID number described above 1n the modification example of
the first embodiment 1s used, configurations of the name
database 170, the language model storing unit 150, the dic-
tionary 300, and the like may be realized by applying a
method of not using the ID number.

In the present embodiment, a case where plural attributes
retrievable by the user 1s present in the name database 170 wall
be described. Further, a case where the user mputs plural
queries for search will be described.

In the present embodiment, even though description 1s
made based on a use method of considering a music playback
function of a navigation system and performing music search
for this, music search and playback may be performed 1n an
audio system independent from the navigation system.
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FIG. 14 illustrates an example of the name database 170 1n
music search. The name database 170 stores a list of music
that may be played back 1n the car navigation system. Infor-
mation about single piece of music 1s stored 1n a single record
of the name database 170. An ID number 1405 that 1s a
number uniquely assigned to each piece of music, an artist
name 1410, an album title 1420, a music title 1430, a com-
poser name 1440, and explanation 1450 storing commentary
of music are used as attributes of music. In addition, a name of
a lyric writer, a category of music, and the like may be used.
Further, each record does not need to have a value with
respect to all of the attributes, and may have a value with
respect to a portion of the attributes.

Further, even though values are partially assigned 1n the
name database 170 of FIG. 14, reading and morpheme sepa-
ration are assigned to each value. In addition, even though not
illustrated 1n F1G. 14, a word class of a morpheme may also be
defined.

When selecting music, voice recognition may be used.
However, music includes large information and thus, when all
of the information 1s used as the voice recognized vocabulary,
a recognition rate may decrease and a processing time may
increase. Accordingly, 1t 1s assumed that 1n the case of music
search, the language model 150 stores only a vocabulary
included in the album title 1420 1n the name database and only
designation by album title 1s allowed as the voice input of the
user. F1G. 17 illustrates details of the dictionary 300 regis-
tered to the language model 150. A word label 1710 and a
phoneme string 1720 are prepared only with respect to the
album title. Further, in addition to a formal name of the album
title, a frequently spoken partial character string (for example,
“tanabata’) 1s also registered. Accordingly, for example, even
when the user speaks only “tanabata”, the user may select an
album “TANABATA concert”. In addition, a corresponding
ID number 1730 1s assigned to each word. As the above ID,
the ID number assigned to music 1n the name database of FIG.
14 1s stored. Plural corresponding ID numbers 1s stored in an
aspect that plural pieces of music 1s generally stored 1n a
single album. However, a method of assigning a unique 1D
number to each album and storing the ID number assigned to
the album may be employed.

Further, even though a grammar 1s omitted, a finite state
grammar that may be received with a single speech of each
word of the dictionary 300 of FIG. 17 will be used 1n the same
form as the connection rule 360 of FIG. 3B.

Similar to the first embodiment, the touch panel input of the
user 1s recerved by the operation mput unit 110 and the name
database 170 1s searched using the result.

For example, it 1s assumed that the user inputs “nichola”
via the touch panel.

This character string 1s transmitted to the retrieving unit
160. The retrieving unit 160 performs search from among the
artist name 1410, the album title 1420, the music title 1430,
the composer name 1440, the explanation 1450, and an addi-
tionally recognized vocabulary 1460 1n the name database
170. As a result, three songs that are music including
“nichola™ 1n an attribute value are created as candidates.

The search result 1s transmitted to the output unit 180, and
three songs are displayed for the user as candidates on the
screen 400 of FIG. 15. The user input character string 1s
displayed on a display area 1510. Attributes and values of a
candidate song are displayed on a candidate display area
1520.

After viewing the candidates, the user selects music that
the user desires to listen to. For example, it 1s assumed here
that the user selects a music title “letter from Nicholas™ and
presses the touch panel. The pressing operation 1s recerved via
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the operation mput umt 110. Accordingly, a predetermined
operation 1s executed as audio 1n the car navigation system
like playing back music.

Next, an operation performed by the recognized vocabu-
lary producing unmit 190 and the vocabulary type determining
unit 1110 after the above predetermined operations will be
described. FIG. 16 illustrates a processing order.

In step 1610, the user input character string “nichola™ 1s
compared with the determined music based on a morpheme
unit of the value of the attribute including the user input
character string in the determined music. Here, the user inputs
“nichola” and as a result, selects the music “letter {from
Nicholas™ whose music title matches the user input. Accord-
ingly, the two are compared based on the morpheme unit. As
a result, 1t can be known that the user input character string
“nichola” 1s a portion of the morpheme “Nicholas™ 1n reading
“letter/from/Nicholas™.

In step 1615, the user input character string 1s edited based
on the morpheme. Here, the user mput character string
“michola” 1s edited as “Nicholas™ by extending the user input
character string up to the corresponding morpheme. The
edited “Nicholas” 1s used as the additionally recognized
vocabulary.

In step 1620, the additionally recognized vocabulary pro-
duced 1n step 1615 1s determined. Here, as the determination
method, the attribute including the additionally recognized
vocabulary 1s used and the attribute 1s provided as the deter-
mination result. Accordingly, the determination result 1s the
music title.

Further, even though the above method 1s not employed,
the attribute may be determined using another method. For
example, by using frequency information of the morpheme
included in each attribute of the name database, a list of
morphemes having a high absolute frequency or relative Ire-
quency 1s prepared. Next, an attribute of the list including the
additionally recognized vocabulary 1s inspected and the result
may be provided as the determination result.

In step 1630, divergence 1s performed based on the deter-
mination result of 1620. Since the determination result 1s the
music title, step 1635 is performed.

In step 1635, the additionally recognized vocabulary 1s
edited. Here, the additionally recognized vocabulary 1s edited
as “listen to Nicholas” by adding “listen to” to the front to be
suitable for selection of the music title. Further, a different
method may be used as the addition method. For example,
like an example of employing “listen to Nicholas something™
when “Nicholas” 1s added to the front of the music title, and
employing “listen to something Nicholas™ when “Nicholas™
1s added to the end of the music title, it 1s possible to employ
a method of indicating a location of the additionally recog-
nized vocabulary 1n a character string of a value of the record.

In step 1640, “listen to Nicholas™ 1s added to the addition-
ally recognized vocabulary attribute 1460 of “letter from
Nicholas™ selected by the user 1n the name database. This
addition method 1s shown 1n 1470 of the name database 170.

In step 1645, the additionally recognized vocabulary “lis-
ten to Nicholas™ 1s stored in the language model storing unit
to be recognizable. The addition to the dictionary 300 1s
shown 1n 1740 of F1G. 17. Further, the ID number in the name
database of the corresponding music “letter from Nicholas™ 1s
stored 1n the corresponding ID number 1730. The addition 1n
the grammar 1s the same as the addition of the connection rule
in FIG. 3B and 1s registered 1n parallel to the existing gram-
mar path.

In step 1670, correspondence among the produced addi-
tionally recognized vocabulary, the attribute thereot, and an
actually selected value is stored 1n the additionally recognized
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vocabulary storing unit that 1s provided 1n the storing unit of
the information retrieving apparatus 100. FIG. 18 illustrates
an example of a table 2000 that i1s actually stored in the
additionally recognized vocabulary storing unit of the infor-
mation retrieving apparatus 100. In this processing, as shown
in 2030 of the table 2000, the vocabulary “Nicholas™ pro-
duced 1n step 1615 1s added to an additionally recognized
vocabulary 2020 whose attribute 2010 corresponds to the
“music title”. Further, together with this, the music title “letter
from Nicholas™ that 1s the value including the additionally
recognized vocabulary “Nicholas™ 1s also stored to corre-
spond thereto. The table 2000 of FIG. 18 shows a relationship
between the additionally recognized vocabulary and the value
as an equation (additionally recognized vocabulary):(value).

An operation corresponding to a case where the user inputs
voice with “listen to Nicholas™ after the predetermined opera-
tions will be described. It 1s assumed that the voice of the user
1s converted to a digital signal by the voice mnput umit 120 and
then 1s converted to a character string by the voice recogniz-
ing unit 130 whereby “listen to Nicholas” 1s output. This
result 1s input to the retrieving unit 160.

The retrieving unit 160 compares the voice recognition
result with the name database 170. As a result, the music
“letter from Nicholas™ including “listen to Nicholas™ as the
additionally recognized vocabulary i1s obtained as a candi-
date.

Further, a method of selecting, by the retrieving unit 160,
music may be a method of selecting the music “letter from
Nicholas™ having the matching ID number from the name
database by referring to the corresponding ID number “0004”
assigned to the additionally recognized vocabulary “listen to
Nicholas™.

Next, the result 1s transmitted to the output unit to thereby
execute a predetermined operation such as playback of audio
in a car navigation system.

Meanwhile, a case where the user inputs the character
string “nichola” and finally selects any one song from among,
songs of the artist name “Nicholas™ will be described.

In this case, 1n step 1610 and step 16135, the additionally
recognized vocabulary “Nicholas™ 1s extracted by performing
the same operation as above.

In step 1620, an attribute of the additionally recognized
vocabulary produced 1n step 1613 1s determined. As the deter-
mination result, an attribute corresponding to a value
included 1n the additionally recognized vocabulary 1s output.
Accordingly, the determination result 1s the artist name.

In step 1630, divergence 1s performed based on the deter-
mination result of step 1620. Since the determination result 1s
the artist name, step 1650 1s performed.

In step 1650, the additionally recognized vocabulary 1s
edited. Here, the additionally recognized vocabulary 1s edited
as “listen to music of Nicholas™ by adding “listen to music of™
to the front to be suitable for selection of an artist.

In step 1655, with respect to all of songs whose artist name
1s “Nicholas” in the name database 170, the additionally
recognized vocabulary “listen to music of Nicholas™ 1s added
to the additionally recognized vocabulary attribute 1460. This
addition method 1s shown 1n 1480 of the name database 170.

In step 1660, the additionally recognized vocabulary “lis-
ten to music of Nicholas™ 1s stored in the language model
storing unit to be recognizable. The addition to the dictionary
300 1s shown 1n 1750 of FIG. 17. Here, the ID number in the
name database of the song whose artist 1s “Nicholas™ 1s stored
in the corresponding ID number 1730.

In step 1670, correspondence among the produced addi-
tionally recognmized vocabulary, the attribute including the
additionally recognized vocabulary, and the value including
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the additionally recognized vocabulary is stored 1n the addi-
tionally recognized vocabulary storing unit. In this process-
ing, as shown in 2040 of the table 2000 of FIG. 18, the
additionally recognized vocabulary “Nicholas™ produced 1n
step 1615 and “Nicholas” that 1s a value to be retrieved cor-
respond to each other and thereby are added to the addition-
ally recognmized vocabulary 2020 corresponding to the “artist
name’ that 1s the attribute 2010.

An operation corresponding to a case where the user inputs
voice with “listen to music of Nicholas™ after the above pre-
determined operations will be described. It 1s assumed that
the voice of the user 1s converted to a digital signal by the
voice mput unit 120 and then 1s converted to a character string,
by the voice recognizing unit 130 whereby “listen to music of
Nicholas™ 1s output. This result 1s input to the retrieving unit
160.

The retrieving umt 160 compares the voice recognition
result with the name database 170. As a result, two pieces of
music imncluding “listen to music of Nicholas™ as the addition-
ally recogmized vocabulary are obtained as candidates.

Further, a method of selecting, by the retrieving unit 160,
music may be a method of selecting two pieces of music
having the matching ID number 1n the name database 170 by
referring to the corresponding ID numbers “0001 and 0002
assigned to the voice recognition result “listen to music of
Nicholas”.

Next, the result 1s transmitted to the output unit. An opera-
tion such as a user selection and playback of music 1s
executed.

Further, even for the different attribute, the same process-
ing may be performed. In step 1661, step 1662, and step 1663,
addition of the voice recognized vocabulary 1n a case where
the determination result of the attribute 1n step 1630 1s a
composer name 1s described.

For example, a case where a user inputs “pita” that 1s a
portion of the composer name and finally selects any song of
the composer name “Hitachi Taro™ will be described.

In this case, 1 step 1610 and step 1615, the additionally
recognized vocabulary “Hitach1” 1s extracted by performing,
the same operation as above.

In step 1620, an attribute of the additionally recognized
vocabulary produced 1n step 1615 1s determined. As a result,
the determination result 1s a composer.

In step 1630, divergence 1s performed based on the deter-
mination result of step 1620 whereby step 1661 of processing,
the composer name 1s performed.

In step 1661, the additionally recognized vocabulary 1s
edited. Here, the additionally recognized vocabulary 1s edited
as “listen to music composed by Hitach1” by adding “listen to
music composed by” to the front to be suitable for search by
the composer name.

In step 1662, with respect to all of pieces of music whose
composer name 1s “Hitachi Taro” in the name database, the
produced vocabulary “listen to music composed by Hitachi™
1s added to the additionally recognized vocabulary 1460 of
the name database 170 (not shown).

In step 1663, the additionally recognized vocabulary “lis-
ten to music composed by Hitachi” 1s stored in the language
model storing unit to be recognizable. Here, the ID number in
the name database of a song whose composer name 1s “Hita-
chi Taro” 1s stored 1n the corresponding ID number 1730.

In step 1670, correspondence among the produced addi-
tionally recognized vocabulary, the attribute including the
additionally recognized vocabulary, and the value including
the additionally recognized vocabulary 1s stored 1n the addi-
tionally recognized vocabulary storing unit. In this process-
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produced additionally recognized vocabulary “Hitachi™ pro-
duced 1n step 1615 and the value “Hitachi Taro” are added to
the additionally recognized vocabulary 2020 corresponding
to the “composer name” that 1s the attribute 2010.

When the user inputs voice with “listen to music composed
by Hitachi™ after the predetermined operations, the user may
select a song of the composer name “Hitachi Taro”.

According to the embodiment, 1t 1s possible to produce the
voice recognized vocabulary while considering information
about an actual attribute of a character string input by the user
for search. Therelore, 1t 1s possible to provide a voice recog-
nized vocabulary that matches knowledge of the user and 1s
casily available.

[Search Using Plurality of Additionally Recognized
Vocabularies

Next, a method of performing further detailed search by
combining additional voice recognized vocabularies that are
accumulated during a use history of the user will be
described.

A case where three user inputs described according to the
fourth embodiment are consecutively performed will be con-
sidered:

That 15,

(1) The user mputs “nichola” via the touch panel and
selects a song whose music title 1s “letter from Nicholas™.

(2) The user mputs “nichola” via the touch panel and
selects a song whose artist name 1s “Nicholas”.

(3) The user mputs “pita’ via the touch panel and selects a
song whose composer name 1s “Hitachi Taro™.

A case where the (1) through (3) are consecutively per-
formed 1s assumed.

In this case, as shown in FIG. 18, 1n data of the additionally
recognized vocabulary storing unit, the additionally recog-
nized vocabulary “Nicholas™ 2030 1s stored 1n the attribute
“music title”, the additionally recognmized vocabulary “Nicho-
las 2040 1s stored in the attribute “artist name”, and the
additionally recognized vocabulary “Hitachi” 2030 1s regis-
tered 1n the attribute “composer name™.

Next, the recognized vocabulary producing unit 190 com-
bines plural additionally recognized vocabularies by refer-
ring to additionally recognized vocabularnies stored in the
additionally recognized vocabulary storing unit and thereby
edits the name database and the language model storing unit
so that search may be performed even with speech.

Processing of the recognized vocabulary producing unit
190 for the above case will be described with reference to
FIG. 19.

In step 2110, a combination of additionally recognized
vocabularies stored in the additionally recognized vocabulary
storing unit 1s produced. Even though plural rules may be
employed to create the combination, the following criteria are
employed here.

Additionally recognized vocabularies having different

attributes are combined.

Attribute “music title” 1s excluded from creation of the

combination.

According to the method, a combination of 2040 and 2050
1s created as the combination. That i1s, combination of

(attribute=artistic name, additionally recognized
vocabulary="Nicholas”, value="Nicholas™) and
(attribute=composer name, additionally recognized

vocabulary="Hitachi”, value="Hitachi Taro”) 1s generated.
The number of combinations 1s one.

In step 2115, when even a single record cannot be retrieved
by inspecting whether there 1s a retrievable record using the
combination produced in step 2110, the combination 1is
deleted. In this case, the number of combinations produced 1n
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step 2110 1s one, and there 1s music whose artist name 1s
“Nicholas™ and composer name 1s “Hitachi Taro” (music of
ID number “00027). Therefore, the combination i1s not
deleted and step 2120 1s performed.

In step 2120, whether at least one combination remains
alter processing of step 2115 1s determined. In this case, since
a single combination remains, step 2130 1s performed. For
example, when no combination remains, processing 1s termi-
nated.

In step 2130, a combination recognizing vocabulary that 1s
a new recogmzing vocabulary 1s produced using the combi-
nation. In producing the combination recognizing vocabu-
lary, a template 1s provided based on an attribute constituting
the combination. It 1s assumed that plural templates are pro-
vided based on a word order 1n which the user may naturally
speak. For example, examples of templates are as follows:

(1) listen to/music of (artist name)/composed by (com-
poser name)

(2) listen to/music of (artist name)/in (music category

name)

The combination recognizing vocabulary 1s produced by
inputting the additionally recognized vocabulary constituting
the combination to any of the templates. Here, attributes
included 1n the combination are the artist name and the com-
poser name. Accordingly, the following combination recog-
nizing vocabulary 1s created by mputting the produced addi-
tionally recognized vocabularies (“Hitach1” and “Nicholas™,
respectively,) to (composer name) and (artist name), respec-
tively, using the template (1).

“listen to music of Nicholas composed by Hitachi™

In step 2140, the combination recognizing vocabulary pro-
duced 1n step 2130 1s added to an additionally recognized
vocabulary attribute of a corresponding record of the name
database. Specifically, since the combination recognizing
vocabulary corresponds to music of the ID number “0002”,
the addition 1s performed as shown i 1490 of the name
database of FIG. 14. Even though the present description 1s
made based on a case where the number of music to be
retrieved 1s only one, the addition 1s performed with respect to
cach piece of music in a case where plural pieces of music are
present.

In step 2150, the combination recognizing vocabulary “lis-
ten to music of Nicholas composed by Hitachi™ 1s stored in the
language model storing unit to be recognizable. Here, the ID
number “0002” of music to be retrieved 1s stored in the
corresponding ID number 1730.

When the user inputs voice with “listen to music of Nicho-
las composed by Hitach1™ after the predetermined operations,
the user may select a song whose artist name 1s “Nicholas™
using the composer name “Hitachi Taro™.

According to the embodiments, even when the user desires
to perform search using plural conditions, the user may per-
form search based on natural expression of the user.

|Extension to Plurality of Attributes]

Further, even though the determination of processing step
1620 according to the fourth embodiment employs, as the
determination result, a single attribute including the user
input character string, plural attributes may be employed as
the determination result.

For example, a case where the user inputs the character
string “nichola” and selects music “letter from Nicholas”
from candidates may be considered. In this case, according to
the embodiment, processing of adding the additionally rec-
ognized vocabulary “listen to Nicholas” to the music “letter
from Nicholas” 1s performed.

However, the voice recognized vocabulary “Nicholas™
obtained 1n step 1615 1s included 1n plural attributes such as
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the artist name 1n addition to the music title. Therefore, the
vocabulary “Nicholas™ 1s not limited to the music title and the
artist name and thus, may be thought to be the vocabulary
casily recognizable by the user. Alternatively, the selected
music may match plural attributes of a record whose input

character string 1s one such as a case where “Nicholas™ 1s
included 1n the music title and the artist name 1s also “Nicho-
las”.

In this case, when using the vocabulary “Nicholas™ even
for selection of the artist name 1nstead of being limited to the
music title, it 1s possible to improve usage convenience.

Processing considering the aspect will be described. Ini-
tially, after terminating general processing steps 1635, 1640,
and 1645 with respect to the attribute “music title”, process-
ing steps 1650, 1655, and 1660 with respect to the attribute
“artist” are performed. Here, processing of step 1655 1s modi-
fied from the method described with reference to FIG. 16.
That 15, music whose artist name 1s “Nicholas’ 1s found from
all of pieces of music included in the name database, and
“listen to music of Nicholas™ 1s assigned to an additionally
recognized vocabulary attribute of each piece of music.

Accordingly, when the user speaks “listen to Nicholas”, the
user may retrieve the music “letter from Nicholas™. Further,
when the user speaks “listen to music of Nicholas”, the user
may retrieve the music whose artist name 1s “Nicholas™.

[Use of Plurality of Conditions 1 User Input Character
String]

Further, in the present embodiment, description 1s made
based on the assumption that the user mnitially inputs a single
query via the touch panel and the like. However, search may
be performed by inputting plural queries even in the case of
character string input. For example, 1t 1s assumed that the user
inputs two character strings “Beetho” and “moo” and
retrieves music having both the character strings (AND
search). As a result, it 1s assumed that the user selects music
whose composer 1s “Beethoven” and a music title 1s “moon-
light”. Here, “Beethoven” may be used as the voice recog-
nized vocabulary for composer selection, and “moonlight™
may be used as the voice recognized vocabulary for music
title section.

| Configuration of Plurality of Terminals]

Further, the present embodiment 1s performed based on a
single terminal. However, the above configurations may be
mounted to other terminals. Specifically, 1n search by music
title, for example, known 1s a use method of mputting a
character string via a keyboard on a personal computer and
thereby retrieving music. Here, correspondence between the
character string input for search and the finally selected music
1s stored. In addition, an additionally recognized vocabulary
for each piece of music 1s produced according to the embodi-
ment of the present invention.

Next, a case where music retrieved on the personal com-
puter 1s played back 1n an installation device such as a car
navigation system, a portable audio device, and the like may
be considered. Here, 1in addition to data of music, the addi-
tionally recognized vocabulary 1s also simultaneously moved
to the installation device. Accordingly, when the user selects
the music in the installation device, the user may designate the
additionally recognized vocabulary using a voice mput.

The present embodiment contributes to a use separation of
performing the keyboard input on the personal computer in
which the keyboard input 1s easy, and performing the voice
input 1n the mstallation device 1n which a size of the touch
panel and the like 1s reduced. Accordingly, it 1s possible to
Improve usage convenience.

Even though the embodiments of the present invention are
described using a facility search and a music search 1n a car
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navigation system as an example, the present invention may
also be applied even for use in general mformation search
devices.

Further, the embodiments of the present invention may be

combined with each other and thereby be applied.

REFERENCE SIGNS LIST

100 . . . Information retrieving apparatus

110 . . . Operation input unit

120 . . . Voice mput unit

130 . . . Voice recognizing unit

140 . . . Sound model storing unit

150 . . . Language model storing unit

160 . . . Retrieving unit

170 . . . Name database

180 . . . Output unit

190 . . . Recognized vocabulary producing unit
300 . .. Dictionary of language model

400 . . . Touch panel

700 . . . Table defining morpheme importance
900 . . . Table showing combination importance
1000 . . . Display screen

1110 . . . Vocabulary type determining unit
1300 . . . Vocabulary determining table

2000 . . . Table stored 1n additionally recogmzed vocabu-

lary storing unit.

The mvention claimed 1s:

1. An information retrieving apparatus comprising:

a name database that registers at least one record as a unat,
cach of the record contains at least one attribute to be
retrieved and a value associated with the attribute,
wherein the value 1s content about each of the attribute;

an operation input unit that receives an operation input of a
user;

a voice 1nput unit that recerves a voice mput of the user;

a voice recognizing unit that recognizes voice obtained
from the voice mput umt as a character string;

a sound model storing unit that stores sound data referred
by the voice recognizing unit;

a language model storing unit that stores, as a language
model, a vocabulary recognized by the voice recogniz-
ing unit and a connection rule of the corresponding
vocabulary;

a retrieving umt that retrieves the value of the attribute
included 1n the name database using an input character
string input from the operation input unit or the voice
recognizing unit, and creates, as a candidate, the record
in which the mput character string i1s included 1n the
value:

an output unit that outputs, as the search result, the candi-
date of the record created by the retrieving unait;

a selecting unit that selects the output candidate of the
record; and

a recognized vocabulary producing unit that receives a
selection result of the record by the selecting unit, and
produces a new additionally recognized vocabulary that
1s a voice recognized vocabulary to be added to the
language model,

wherein the recognized vocabulary producing unit records,
in the name database or the language model, a corre-
sponding relationship between the additionally recog-
nized vocabulary corresponding to the mput character
string and the selected record.
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2. The information retrieving apparatus according to claim

wherein the recognized vocabulary producing unit regis-
ters the additionally recognized vocabulary as the single
attribute 1n the record of the name database selected by
the selecting means, and adds the additionally recog-
nmzed vocabulary to the language model storing unait.

3. The information retrieving apparatus according to claim

wherein the additionally recognized vocabulary produced
by the recognized vocabulary producing unit 1s the char-
acter string input from the operation input unit.

4. The information retrieving apparatus according to claim

wherein each vocabulary stored in the language model
storing unit 1s stored together with an identifier that
indicates the corresponding record of the name data-
base,

wherein the voice recognizing umt outputs the identifier
corresponding to the recogmzed vocabulary together
with the recognized vocabulary,

wherein the retrieving unit creates, as a candidate, a record
having the same 1dentifier as the name database by refer-
ring to the identifier assigned to the vocabulary output by
the voice recognizing unit, and

wherein the recognized vocabulary producing unit pro-
duces the additionally recognized vocabulary based on
the output of the retrieving unit, and adds the addition-
ally recognized vocabulary to the language model stor-
ing unit 1n a form of combining the i1dentifier corre-
sponding to the selected record of the name database
with the produced additionally recognized vocabulary.

5. The information retrieving apparatus according to claim

wherein, when the additionally recognized vocabulary 1s
output from the voice recognizing unit, the retrieving
unit includes, 1n the search result, the record of the name
database including the additionally recognized vocabu-

lary.
6. The information retrieving apparatus according to claim

wherein, when a plurality of additionally recognized
vocabularies 1s output from the voice recognizing unit,
the retrieving unit creates a candidate set of the record by
retrieving an additionally recognized vocabulary
attribute of the name database based on each of the
additionally recognized vocabularies output from the
voice recognizing unit, and outputs, as the search result,
only a record present 1n all of the candidate sets of the
record that are obtained through search of the respective
additionally recognized vocabularies, or outputs, as the
search result, collection of records present in at least one
candidate set among the candidate sets that are obtained
through search of the respective additionally recognized
vocabularies.

7. The information retrieving apparatus according to claim

wherein the recognized vocabulary producing unit uses, as
the additionally recognized vocabulary, a vocabulary
obtained by editing the character string input from the
operation input unit using a predetermined method.

8. The information retrieving apparatus according to claim

wherein the recognized vocabulary producing unit uses, as
the additionally recognized vocabulary, a vocabulary
obtained by editing the character string input from the
operation 1mput unit based on a unit of a morpheme of
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separating the character string that 1s recerved 1n a value wherein the vocabulary type determining unit compares a

of each attribute registered to the name database. value of each attribute 1n a user selected record that 1s the

9. The information retrieving apparatus according to claim record selected by the selecting unit with an input char-

1. acter string that 1s the character string input from the
wherein the recognized vocabulary producing unit pro- 3 operation inp1:1t uni?, and outputs, as the detel:mination
duces the single or the plurality of additionally recog- result, the attribute 1n the user selected record including

the input character string, and
wherein the retrieving unit reads the value of the attribute 1n
the user selected record, retrieves a matching record that
10 1s a record matching the value, from the attribute 1n the
name database, and adds the produced additionally rec-
ognized vocabulary to an additionally recognized

nized vocabularies by combining morphemes of sepa-
rating the character string of a value received in the
attribute of the record selected by the selecting means,
based on comparison between the character string input
from the operation input unit and the selected record.
10. The information retrieving apparatus according to

claim 9 vocabulary.
wherein the recognized vocabulary producing unit pro- y 11.2. 1The information retrieving apparatus according to
claim 1,

duces the single or the plurality of additionally recog-
nized vocabularies by combining the morphemes of
separating the character string of the value received 1n
the attribute of the record selected by the selecting
means, and determines the additionally recognized
vocabulary to be adopted based on a type of the mor-
pheme.

11. The information retrieving apparatus according to

claim 1, further comprising:
a vocabulary type determining unit that determines a type

wherein the recognized vocabulary producing unit calcu-

lates a stmilarity between the produced additionally rec-

ognized vocabulary and the character string stored as the

value 1n the language model storing unit or the attribute

20 of the name database, and enumerates similar vocabu-
laries that are vocabularies similar to the produced addi-

tionally recognized vocabulary, and changes a method

of adding the produced additionally recognized vocabu-

lary to the name database and the language model when

of the additionally recognized vocabulary produced by 2> there iS_ , corresponding similar vocabulary. .
the recognized vocabulary producing unit 13. The information retrieving apparatus according to
’ claim 1,

wherein the recognized vocabulary producing unit addi-
tionally has a function of changing a method of adding
the corresponding additionally recognized vocabulary
to the name database and the language model storing
umt based on the type of the additionally recognized
vocabulary determined by the vocabulary type deter-
mining unit, £ % % k%

wherein, 1n addition to the produced additionally recog-
nized vocabulary, the recognized vocabulary producing
30 unit produces a new additionally recognized vocabulary
by combining any one attribute of the name database and

the additionally recognized vocabulary.
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